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THE  NORTH  CAROLINA 

Agricultural  Experiment  Station. 


ANNOUNCEMENT, 


This  institution  was  established  by  Act  of  the  General 
Assembly  of  1877,  for  the  advancement  of  North  Carolina 
agriculture.  The  Station  now  occupies  the  large  and  hand- 
some apartments  assigned  it  in  the  Agricultural  Depart- 
ment Building  in  Raleigh.  The  Laboratory  is  a  complete 
one  in  every  respect. 

Every  North  Carolina  farmer,  and  every  person  interested 
in  developing  our  agriculture  or  other  industries,  has  a  right 
to  call  upon  the  Station  for  any  information  or  assistance 
which  it  is  within  the  province  of  the  Station  to  render; 
and  the  Station  will  do  all  that  lies  in  its  power  to  meet 
these  requests. 

The  work  of  the  Station  will  include,  as  heretofore; 

The  analysis  of  all  Fertilizers  legally  on  sale  in  the  State  ; 

The  analysis  of  Agricultural  Chemicals,  of  Composts  and 
Home-made  Fertilizers,  and  of  all  materials  from  which 
they  can  be  made ; 

The  analysis  of  Soils,  Marls  and  Mucks; 

The  analysis  of  Feeding-Stuffs  ; 

The  examination  of  Seeds  with  reference  to  their  purity, 
and  capacity  to  germinate; 

The  examination  of  Grasses  and  Weeds; 

The  study  of  Insects  injurious  to  vegetation  ; 

The  analysis  of  Minerals,  Ores  and  Mineral  Waters; 

The  analysis  of  Drinking  Waters,  and  Articles  of  Food  ; 

Practical  Experiments  upon  different  crops,  with  different 
manures,  &c. 

Numerous  publications  upon  these  and  kindred  subjects 
are  mailed  free  of  charge.     Correspondence  is  invited  upon 
subjects  pertaining  to  scientific  agriculture.     Address, 
Dr.  CHAS.  W.  DABNEY,  Jr.,  Director, 

Raleigh,  N  C. 


OFFICERS 
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ricultural  Experiment  Station, 


DIRECTOR: 
CHARLES  W.  DABNEY,  Jr.,  Ph.  D.,  (Goettingen.) 


ASSISTANTS : 

Balduin  von  Herff,  Ph.  D,      Frank  B.  Dancy,  A.  B. 
Herbert  B.  Battle.  B.  S.         W.  Alphonso  Withers,  A.B. 


Office  and  Laboratory  in  the  Agricultural  Department  Building, 

RALEIGH. 

Visitors  are  always  welcome. 


publications: 

OF   THE 


Rerth  Carolina  Experiment  Statist 

(878  to  (884. 


This  list  includes  reports,  special  publications  and  con- 
tributions to  the  Bulletin  of  the  Department  of  Agriculture, 
but  excludes  all  circulars,  directions,  and  forms.  Unless 
marked  otherwise,  they  are  unbound. 

The  following  were  issued  under  the  Directorship  of  Dr. 
Albert  R.  Ledoux: — 

Directions  for  making  Vinegar,  1878,  4  pages; 

Analyses  and  Valuation  of  Fertilizers,  1877-78,  30  pages; 

Ville's  formulae  for  Composting  and  others  furnished  by 
Dr  Ledoux,  1878,  16  pages; 

The  Sugar  Beet  in  North  Carolina,  1878,  50  pages; 

Silica  vs  Ammonia,  results  of  comparative  soil-tests  of 
Poppleins  Silicated  Phosphate,  with  a  number  of  ammo- 
niated  guanos,  1878,  24  pages  ; 

Analyses  and  Valuations  of  Fertilizers  for  1877  and  1878, 
republished,  1879,  16  pages; 

Report  of  the  Director  to  the  Legislature,  January,  1879, 
Document  No.  8,  16  pages; 

Analyses  and  Valuations  of  Fertilizers  for  1879,  8  pages  ; 

Formulas  for  Composting,  1879,  16  pages  ; 

Report  of  the  Station  for  1879,  (bound)  198  pages  ; 

Report  of  the  Station  for  1880,  including  Analyses  of  Fer- 
tilizers for  that  year,  (bound)  148  pages. 

The  following  were  issued  by  Dr.  Charles  W.  Dabney,  Jr., 

Report  to  the,  Legislature,  January,  1881,  16  pages; 

Analyses  of  Drinking  Waters,  Bulletin  for  January,  1881 ; 

Value  of  active  ingredients  of  Fertilizers,  Bulletin  for 
February,  1881 ; 

The  use  of  Agricultural  Chemicals,  Bulletin  for  March, 
1881; 

Analyses  and  Valuations  of  Fertilizers  and  Chemicals, 
1881,16  pages; 

Adulterated  Chemicals,  Bulletin  for  July,  1881; 

Analyses  and  Valuations  of  Fertilizers,  2d  edition,  1881, 
12  pages; 
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Report  of  the  Station  for  1881.  (bound)  172  pages; 

Trade  in  Fertilizers — Extension  in  Cotton  Culture,  Bul- 
letin for  January  1882; 

Home-made  Manures — High-manuring  on  Cotton,  Bulle- 
tin for  February,  1882  ; 

Does  Cotton  exhaust?     Cotton  seed  and  its  uses,  Bulletin 
for  March,  1882; 

Stable  Manure,  saved  and  composted — Rice  products  as 
a  feeding-stuff,  Bulletin  for  April,  1882; 

Analyses  of  Fertilizers,  1882,  8  pages; 

Analyses  of  Fertilizers,  2d  edition,  1882,  12  pages; 

Experience  with  Home-made  Manures,  Bulletin  for  June, 
1882; 

Report  of  work  done  for  the  State  Board  of  Health,  1881, 
8  pages; 

Treatment  of  Cotton  Lands — Station  at  State  Fair,  Bul- 
letin for  October,  1882;  ' 

Report  of  the  Station  1882,  (bound)  152  pages; 

Horn,  Leather  and  Wool-waste,  and  the  Fertilizers  made 
from  them,  1882,  10  pages  ; 

Finely-ground  Phosphates  or  "  Floats,"  1882,  10  pages ; 

On  Kainite,  1882,  28  pages ; 

Rice  and  its  products — Food  and  Fodder  plants,  Bulletin 
May,  1882; 

The  Soja  Bean — Waste   products  of  Tobacco  Factories, 
Bulletin,  May,  1883; 

Analyses  of  Fertilizers,  1883,  16  pages; 

Analyses  of  Fertilizers,  2d  Edition,  1883,  16  pages  ; 

Cotton  seed  and  its  products,  Bulletin  June,  1883  ; 

N.  C.  Resources  for  Commercial  Fertilizer?, 

I.  Ammoniates;  II.  Potash  sources,  Bulletin  Dec,  1883; 
III.  Phosphates,  Bulletin  January,  1884  ; 

The  trade  in  Fertilizers  during  1883,  12  pages;  ; 

Cost  of  the  ingredients  of  Fertilizers,  Bulletin  Feb.,  1884 

The  Phosphate  investigation,  Bulletin  March,  1884; 

Analyses  of  Fertilizers,  season  of  1884,  16  pages  ; 

Composition  of  N,  C.  Phosphates,  Bulletin  April,  1884. 

N.  C.  Phosphates,  report  on,  26  pages. 
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WORK  OF  THE  STATION  DURING  THE  YEAR. 

The  requirements  of  the  law  regarding  the  work  of  the 
Station  may  be  classified  as  follows : 

The  analysis  of  all  fertilizers  legally  on  sale  in  the  State. 

The  analysis  of  agricultural  chemicals,  of  composts  and 
home-made  fertilizers  and  all  materials  from  which  they 
can  be  made. 

The  analysis  of  soils,  marls. and  mucks. 

The  analysis  of  feeding-stuffs. 

The  examination  of  seeds  with  reference  to  their  purity 
and  capacity  to  germinate. 

The  examination  of  grasses  and  weeds. 

The  study  of  insects  injurious  to  vegetation. 

The  analysis  of  minerals,  ores  and  mineral  waters  for  the 
State  Geologist. 

The  analysis  of  drinking  water,  articles  of  food,  &.c,  for 
the  State  Board  of  Health. 

Practical  experiments  upon  different  crops,  with  different 
manures,  upon  new  crops  which  it  may  be  desirable  to  in- 
troduce, and  upon  such  other  subjects  as  the  Department 
may  direct. 

Some  work  has  been  done  in  all  of  these  directions  as 
will  be  seen.  Our  work  continues  to  be  chiefly  that  of  the 
fertilizer  control  and  that  connected  with  the  home  produc- 
tion of  manures.  This  is,  after  all,  the  subject  of  the  great- 
est interest  and  importance  to  our  farming  community. 
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Marls  and  phosphates  have  taken  the  second  place  in  our 
work  the  past  year.  The  public  has  taken  the  liveliest 
interest  and  has  vouchsafed  the  heartiest  support  to  the 
work  of  the  Station  upon  the  marls  and  phosphatic  rocks  of 
the  eastern  portion  of  the  State.  Less  interest  is  taken  in 
feeding  stuffs,  grasses  and  insects.  The  public  does  little 
to  avail  itself  of  the  opportunities  for  testing  seed  offered 
here. 

Routine  work  has  occupied  nearly  all  of  our  time,  and 
less  opportunity  than  usual  was  afforded  last  year  for  sys- 
tematic investigation.  This  was  owing  chiefly  to  a  large 
part  of  our  force  having  been  called  away  from  the  regular 
Station  work,  to  assist  in  the  collection  and  preparation  of 
the  exhibit  of  North  Carolina  ores,  minerals,  building- 
-stones,  woods,  &c.,  which  the  Board  of  Agriculture  sent  to 
the  American  Exposition  at  Boston  last  September.  We 
ifind  little  time  at  the  Station  for  original,  systematic  work, 
•  except  during  the  summer.  Fall,  winter  and  spring  the 
fertilizer  and  connected  work  demands  all  of  our  attention. 
En  i883  three  out  of  our  five  workers  were  occupied  nearly 
the  whole  time  from  June  1st,  to  November  1st,  with  the 
exhibition  referred  to.  Though  out  of  our  line,  much  of  this 
wTork  was  profitable  for  us.  We  gained  an  intimate  knowledge 
of  the  forestry  resources  of  the  State,  and  laid  the  foundations, 
in  information  and  specimens,  for  an  extension  of  the  work 
of  the  Department  in  that  direction.  The  collection  of 
specimens  of  soils,  marls,  phosphates  and  of  agricultural 
products,  has  furthered  our  regular  work,  and  a  better  gen- 
eral knowledge  of  the  agricultural  resources  of  the  State  has 
been  gained,  so  that  the  interruption,  while  it  denied  us 
our  time  for  special  work  and  thus  shortened  the  matter  of 
this  report,  is  not  without  its  good  results  in  preparing  us 
for  future  greater  usefulness. 

Though  the  work  of  the  Station  was  thus  somewhat  cut 

short  in  1883,  in  kind  we  believe  it  will  prove  as  valuable 

<to  the  State  as  has  ever  been  done.    The  experience  of  the 
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year  has  well  established  the  wisdom  of  our  policy  of  exam- 
ining every  sample  or  specimen  whatsoever  sent  us  from 
North  Carolina  soil  free  of  charge,  at  least  so  far  as  ascertain- 
ing its  genera]  character  and  value.  This  policy  has  resulted 
in  the  bringing  to  light  of  a  great  many  interesting  things, 
but  nothing  of  so  much  importance  to  the  agricultural 
community  and  the  State  at  large  as  the  phosphates  and 
phosphatic  marls  which  were  first  discovered  in  workable 
quantities  this  year. 

The  specimens  which  led  to  the  discovery  of  these  beds, 
were  brought  to  the  Station  by  a  public  spirited  gentleman 
in  February,  1883.  Upon  determining  by  analysis  that 
the  specimens  were  phosphates,  the  Director  visited  the 
locality  and  laid  bare  the  first  regular  beds  of  phosphatic 
material  which  were  known  to  exist  in  the  State,  and  the 
publication  of  the  facts  about  this  bed  caused  a  general  ex- 
amination of  all  of  the  southeastern  corner  of  the  State, 
resulting  in  the  discovery  of  extensive  deposits  of  phos- 
phatic rock. 

At  the  same  time  we  have  had  a  revival  of  interest  in 
marls,  much  to  the  benefit  of  our  eastern  farmers.  The 
whole  eastern  fourth  of  the  State  is  full  of  marl  beds,  which 
might  be  worked.  This  whole  work  is  educating  the  public 
to  a  proper  appreciation  of  the  value  of  these  vast  natural 
advantages,  and  it  will  result  in  lasting  benefit  to  the  State. 

Another  illustration,  though  not  connected  with  agricul- 
ture, of  the  wisdom  of  this  policy  of  free  analyses  at  a  State 
office,  is  found  in  the  discovery  of  Cassiterite  or  tinstone,  a 
mineral  unknown  in  North  Carolina  hitherto,  and  found 
only  rarely  and  sparingly  anywhere  in  America,  which 
came  to  light  at  King's  Mountain  in  connection  with  the 
collections  for  the  Boston  exhibit.  We  could  scarcely 
conceive  of  two  more  important  or  interesting  additions 
to  the  State's  mineral  wealth  than  phosphates  and  tin- 
stone. 
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We  have  continued  our  investigations  as  far  as  time 
allowed,  upon  the  following  subjects  : 

The  chemistry  of  the  cotton  plant,  of  cotton  seed  and  the 
products  of  the  oil  mills, 

Fodder  plants  adapted  to  our  climate  and  soils, 

Finely  ground  insoluble  phosphates, 

Methods  of  preparing  manures  for  the  farm, 

The  uses  of  kainite, 

The  methods  of  improving  sand  barrens,  of  reclaiming 
swamp  lands,  &c. 

RESUME   OF   WORK   DONE. 

The  following  is  a  resume  of  the  work  of  the  Station 
during  1883:— 

Articles  Analyzed,  Number. 

Commercial  fertilizers,  all  superphosphates,  official  130,  private  75,,  total. _  205 

Composts,  of  farm  material  5,  of  agricultural  chemicals  7 12 

Marls,  chiefly  carbonate  of  lime, 24 

'  *       phosphatic,  _ _ _  15 

Phosphates, _ r._ _  20 

Limestones, _ _- _ 2 

Soils, _ 1-J. ._..  8 

Kainite, ._ ■ , 8 

Cotton  seed  and  cotton  seed  meal, m _  3 

Dissolved  bone  and  bone  meal, 3 

Fish  scrap  2,  ammonite  2,  dried  blood  I, 5 

Nitrate  of  soda,  1,  nitrate  of  potash  1,  sulphate  of  ammonia  1, 3 

Mucks, _ _ 3 

Hay — Clover  1,  vetch  1,  ensilage  2, _ _ _ 4 

Grasses  2,  insects  1,  seeds  1,  identified, 4 

Rice  flour  1,    "polish"  I,  okra  meal  and  hulls  2,  peanuts  1 5 

Sugar  1,  butter  1,  drugs  3,  whiskey  2,    preservative  1,  licorice  2, 10 

Minerals  53,  sand  2,  alum  mass  1,  white  lead  1, _ _  57 

Waters,  drinking, __ 32 

"       •  mineral, __  27 

"  Pine  oil  "  1,  cotton  seed  oil  1, _ 2 

Gas  liquor  1 .  1 

45  S 
OFFICE   AND   LABORATORY   METHODS. 

A  few  words  about  the  workings  of  this  office  are  in  place 
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here.  Every  citizen  of  North  Carolina  has  a  right  to  call 
upon  the  Station  for  assistance,  and  the  Station  will  do  the 
best  it  can  for  all.  Correspondence  is  invited.  Let  each 
one  write  and  state  what  he  wants.  The  Director  gives  his 
personal  attention  to  every  request  and  specimen  or  sample 
which  comes  here.  As  a  matter  of  course,  it  is  impossible 
for  us  to  comply  with  all  the  requests  made  of  us,  or  to 
analyze  all  the  specimens  sent  here.  It  is  impossible  for  us 
to  do  all  that  is  asked  of  us,  and  it  is  unnecessary  for  us  to 
analyze  all  of  the  specimens.  But  write  and  send  your 
sample  and  we  will  do  what  we  can  or  think  is  best  to  be 
done.  Every  letter  is  acknowledged  and  filed  and  every 
specimen  entered  on  a  preliminary  list.  The  Director  ex- 
amines the  specimens  on  this  preliminary  list,  decides  which 
it  is  necessary  to  analyze  and  notifies  the  sender.  These 
are  put  upon  the  Laboratory  register  and  are  analyzed 
in  turn.  Both  lists  of  samples  are  filed  in  our  sample  room, 
which  is  16  x  18  feet,  and  filled  with  shelves  from  floor  to 
ceiling.  The  reader  will  form  some  conception  of  the  num- 
ber of  specimens  received  here  when  we  say  that  this  room 
is  packed  full  once  a  year.  After  the  official  samples  of 
fertilizers,  which  have  precedence  under  the  law,  we  take 
up  the  samples  in  the  order  in  which  they  are  entered  upon 
the  Register,  as  nearly  as  is  consistent  with  a  proper  classi- 
fication of  the  work  on  hand.  When  a  specimen  or  sample 
is  entered  for  analysis,  the  sender  receives  the  number  on 
postal  card,  as  below  : 

N.  C.  EXPERIMENT  STATION, 
Raleigh,  N.  C,  Jan.  ist,  1884. 

To  Mr.  John  Smith,  Brownsville, 

Dear  Sir  : — I  have  received  from  you  to-day  by  Exprecs,  two  samples  of 
manures.  The  samples  are  entered  in  order  for  analysis  on  our  Register  as 
below.     Please  refer  to  them  by  these  numbers. 

Your  mark  compost  A.  P.  &  K.,  is  Station  No.  2501. 

Your  mark  dis.  bone  and  C.  S.  M.,  is  Station  No.  2502. 

Yours  respectfully, 

Chas.  W.  Dabney,  Jr., 

Director. 
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The  analysis,  accompanied  by  a  written  report  when 
necessary,  is  sent  as  soon  as  completed.  For  the  encourage- 
ment of  our  friends,  we  will  say  that  our  records  show  that 
we  have  made  some  quantitative  chemical  determinations 
in  three-fourths  of  all  of  the  samples  received  here.  A 
complete  record  of  all  analyses,  of  all  letters  and  analytical 
reports,  and  of  every  transaction  of  the  Station  is  kept  here. 
As  a  rule,  we  endeavor  to  select  the  work  of  the  most  public 
interest,  and  all  Station  work  is  public  property,  to  be  con- 
sulted by  any  one  who  wishes  and  published  whenever 
necessary. 

PUBLICATIONS    OF   THE   STATION. 

The  Bulletin  of  the  Department  of  Agriculture  is  pub- 
lished monthly,  and  is  sent  to  those  of  our  citizens  who 
apply  for  it  free.  This  is  the  organ  for  the  publication  of 
reports  of  progress  from  the  Station  as  well  as  for  the  other 
sub-departments.  The  Station  sends  frequent  brief  reports 
during  the  season  when  farmers  read  most,  to  all  of  the 
newspapers  of  the  State.  The  Station  issued  the  following 
special  publications  during  the  year  1883 : — 

Horn,  leather  and  wool  waste, ._.  2,000 

Finely  ground  Phosphates  or  "Floats," 2,000 

Ivainite  or  German  Potash  Salts, ._ _  2,000 

Analyses  and  valuations  of  Fertilizers  to  March  1st, 10,000 

Analyses  and  valuations  of  Fertilizers  to  May  1st, 15,000 

Report  of  the  Station  for  1882, _ 10,000 

41,000 

Besides  circulars,  formulas,  &c,  not  counted.  These  pub- 
lications are  eagerly  sought  for,  and  our  mailing  lists  are 
continually  growing. 

LIBRARY    AND    COLLECTIONS. 

It  is  impossible  for  us  to  work  without  books.  They  are 
both  our  material  and  our  tools.     Our  Station  library  has 
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been  gradually  increased  during  the  last  three  years  to  173 
bound  and  206  unbound  volumes,  not  including  files  of 
journals  and  papers.  Still  our  greatest  need  is  a  working 
library. 

We  have  been  gradually  getting  together  some  collections 
illustrative  of  scientific  agriculture  and  the  related  sciences. 
These  collections  are  growing  steadily,  partly  from  our 
sample  lists,  but  chiefly  from  our  own  collecting. 

The  collections  include  specimens  representing:  the 
chemical  elements  and  compounds  occurring  in  agricultu- 
ral chemistry,  the  constituents  of  soils,  the  rocks  forming 
soils  and  the  chief  varieties  of  soils;  illustrating  the  com- 
position of  the  atmosphere,  the  mineral  and  organic  con- 
stituents of  plants,  the  ashes  of  various  plants,  &o.  Another 
group  illustrates  the  composition  of  chemical  manures  and 
contains  specimens  of  the  chemical  compounds  entering 
into  fertilizers,  first  in  their  pure  forms,  then  in  their  crude 
forms  as  found  in  commerce,  the  various  phosphatic  mate- 
rials, "aminoniates,"  potash  salts,  &c.  Another  group  con- 
tains specimens  of  nearly  all  the  important  natural  guanos. 
Another,  still,  shows  a  large  variety  of  artificial  fertilizers 
with  their  analyses,  as  made  at  the  Station.  Another  collec- 
tion illustrates  the  methods  of  manufacturing  fertilizers, 
and  of  mixing  and  compounding  manures  at  home.  We 
have  a  collection,  also,  of  adulterated  and  other  fraudulent 
chemicals  and  fertilizers. 

A  collection  of  the  feeding- stuffs  peculiar  to  our  section, 
accompanied  by  analyses,  is  interesting.  Prominent  among 
these  are  the  byproducts  of  the  rice-mills,  the  cotton  seed 
oil  mills,  and  ensilage  products.  We  have  quite  a  complete 
list  of  the  most  important  seeds  of  grasses,  weeds,  &c,  for 
comparison  in  our  seed  work.  A  collection  of  mineral 
specimens,  for  comparison  in  mineral  analysis. 

Out  friends  can  help  us  in  completing  our  collections. 


,*♦ 
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THE  LABORATORY  AND  EQUIPMENT. 

Our  laboratory  has  been  still  further  improved  as  the 
exigencies  of  the  work  required  it.  It  is  now  as  complete 
an  industrial  laboratory  as  can  be  found  anywhere.  The 
accompanying  cut  gives  the  ground  plan  of  the  main  floor 
of  the  Experiment   Station,  offices  and  laboratory; 

The  Station  has,  as  will 
be  seen,  ten  rooms,  with 
furnace  room  and  store 
rooms  in  the  cellar  un- 
derneath, in  the  Agricul- 
tural Building  on  the  N. 
W.  corner  of  Halifax  St. 
and  Capitol  Square,  Ral- 
eigh. Its  offices  are  well 
furnished  with  substantial 
furniture  and  book  cases. 
The  sample  room  and 
store  rooms  are  conveni- 
ently arranged  for  storing 
specimens,  chemicals  and 
apparatus.  The  laborato- 
ries, one  large  and  one 
small,  are  models  of  con- 
venience, well  lit  and  ven- 
tilated and  supplied  with 
every  kind  of  apparatus 
and  machinery  which  can 
save  time  and  work  and 
promote  accuracy.  The 
working  desks  of  oiled 
red-oak  are  on  the  most 
approved  plan,  and  each 
one  is  supplied  with  water, 
gas,  steam,  exhaust-air  for  Capitol  Square, 
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the  filters  and^  compressed  air  for  the  blast  lamps.  The 
laboratory  contains  a  number  of  pieces  of  fixed  apparatus 
of  our  own  designing.  Such  are  the  steam  baths,  hot  air 
chambers,  distilled  water  apparatus  and  hot  water  apparatus, 
all  connected  with  one  boiler,  the  pot  and  muffle  furnace, 
&c.  The  laboratory  is  also  supplied  with  a  complete  equip- 
ment of  apparatus*  such  as:  three  of  Becker's  balances,  a 
spectroscope,  polariscope,  microscope,  Sprengel's  pumps, 
modified  after  our  own  plan,  set  of  volumetric  apparatus, 
moveable  gas  and^blast  furnaces,  &c. 
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LAWS  ESTABLISHING  THE  STATION  AND  CON- 
TROLLING THE  TRADE  IN  FERTILIZERS. 


The  following  extracts  contain  the  sections  pertaining  to 
this  subject  now  in  force :  • 

Section  7  of  "  An  act  to  establish  a  Department  of  Agricul- 
ture, Immigration  and  Statistics  and  for  the  Encouragement  of 
Sheep  Husbandry"  viz.:  "  The  Board  of  Agriculture  is  en- 
trusted with  the  enforcement  and  supervision  of  the  laws 
and  regulations  which  are,  or  may  be,  enacted  in  this  State 
for  the  sale  of  commercial  fertilizers  and  seeds." 

"Sec.  8.  That  no  manipulated  guano,  superphosphate,  or 
other  commercial  fertilizer,  shall  be  sold,  or  offered  for  sale 
in  this  State,  until  the  manufacturer,  or  person  importing 
the  same,  shall  first  obtain  a  license  therefor  from  the  Treas- 
urer of  the  State,  for  which  they  shall  pay  a  privilege  tax 
of  five  hundred  dollars  per  annum  for  each  separate  brand 
or  quality,  (and  he  shall  also  pay  a  tax  of  fifty  cents  per  ton 
for  every  ton  sold.*)  Any  person,  corporation  or  company, 
who  shall  violate  the  provisions  of  this  act,  or  who  shall 
sell,  or  offer  for  sale,  any  such  fertilizer,  contrary  to  the  pro- 
visions above  set  forth,  shall  be  guilty  of  a  misdemeanor, 
and  upon  conviction  shall  be  fined  or  imprisoned  at  the 
discretion  of  the  court." 

"  Sec.  9.  And  every  bag,  barrel,  or  other  package  of  such 
fertilizer  as  above  designated,  offered  for  sale  in  this  State, 
shall  have  thereon  a  plainly  printed  label  or  stamp,f  which 
shall  truly  set  forth  the  name,  location  and  trade  mark  of 
the  manufacturer,  also  the  chemical  composition  of  the  con- 
tents of  such  package,  and  the  real  percentage  of  any  of  the 
following  ingredients  asserted  to  be  present,  to- wit:  soluble 


*This  tax  of  50  cents  repealed  by  a  Supplemental  Act  ratified  March  7th,  1877. 
f  See  page  22. 
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and  precipitated  phosphoric  acid,  soluble  potassa,  ammonia, 
or  its  equivalent  in  nitrogen,  together  with  the  date  of  its 
analyzation,  and  that  the  privilege  tax  provided  for  in  sec- 
tion eight  has  been  paid ;  and  any  such  fertilizer  as  shall 
be  ascertained  by  analysis  not  to  contain  the  ingredients 
and  percentage  set  forth  as  above  provided,  shall  be  liable 
to  seizure  and  condemnation,  and  when  condemned  shall 
be  sold  by  the  Board  of  Agriculture  for  the  exclusive  use 
and  benefit  of  the  Department  of  Agriculture.*  Any  mer- 
chant, trader,  manufacturer,  or  agent,  who  shall  sell,  or  offer 
for  sale,  any  commercial  fertilizer  without  having  such 
labels  and  stamps,  as  hereinbefore  provided,  attached  thereto 
shall  be  liable  to  a  fine  of  ten  dollars  for  each  separate  bag 
or  barrel  or  package  sold  or  offered  for  sale,  to  be  sued  for 
before  any  justice  of  the  peace,  and  to  be  collected  by  the 
sheriff  by  distress  or  otherwise,  one-half,  less  the  cost,  to  go  to 
the  party  suing,  and  the  remaining  half  to  the  Department, 
and  if  any  such  fertilizer  shall  be  condemned,  as  herein 
provided,  it  shall  be  the  duty  of  the  Department  to  have  an 
analysis  made  of  the  same,  and  cause  printed  tags  or  labels 
expressing  the  true  chemical  ingredients  of  the  same  to  be  put 
upon  each  bag  or  barrel  or  package,  and  shall  fix  the  com- 
mercial value  thereof  at  which  it  may  be  sold.  And  any 
person  who  shall  sell,  or  offer  for  sale,  any  such  fertilizer,  in 
violation  of  the  provisions  of  this  section,  shall  be  guilty  of 
a  misdemeanor." 

"Sec.  10.  The  Department  of  Agriculture  shall  have  power 
and  authority  at  all  times  to  have  collected  samples  of  any 
commercial  fertilizers  offered  for  sale  in  this  State,  and  have 
the  same  analyzed;  and  such  samples  shall  be  taken  from 
at  least  ten  per  cent,  of  the  lot  from  which  they  may  be 
selected." 

"Sec.  11.  It  shall  be  lawful  for  the  Department  of  Agri- 
culture to  require  the  officers,  agents  or  managers  of  any 
railroad  or  steamboat  company,  transporting  fertilizers  in 
this  State,  to  furnish  monthly  statements  of  the  quantity  of 
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fertilizers,  with  the  name  of  the  consignor  or  consignee,  de- 
livered on  their  respective  lines,  at  any  and  all  points  within 
this  State.  And  said  Department  is  hereby  empowered  to 
compel  said  officers,  agents  or  managers,  to  submit  their 
books  for  examination,  if  found  expedient  so  to  do  ;  and  any 
such  agents,  officers  or  managers  failing  or  refusing  to  com- 
ply shall  be  deemed  guilty  of  a  misdemeanor." 

"Sec.  12.  The  Department  of  Agriculture  shall  establish, 
in  connection  with  the  Chemical  Laboratory  of  the  Univer- 
sity at  Chapel  Hill,*  an  Agricultural  Experiment  and  Fer- 
tilizer Control  Station  ;  and  (the  Board  of  Trustees  of  the 
University,  with  the  approval  of)  the  Department  of  Agri- 
culture shall  employ  an  analyst  skilled  in  agricultural 
chemistry.f 

"  It  shall  be  the  duty  of  said  chemist  to  analyze  such  fertil- 
izers and  products  as  may  be  required  by  the  Department  of 
Agriculture,  and  to  aid  so  far  as  practicable  in  suppressing 
fraud  in  the  sale  of  commercial  fertilizers. 

"  He  shall  also,  under  the  direction  of  said  Department, 
carry  on  experiments  on  the  nutrition  and  growth  of  plants, 
with  a  view  to  ascertain  what  fertilizers  are  best  suited  to 
the  various  crops  of  this  State;  and  whether  other  crops  may 
not  be  advantageously  grown  on  its  soils,  and  shall  carry  on 
such  other  investigations  as  the  said  Department  may  direct. 

"  He  shall  make  regular  reports  to  the  said  Department 
of  all  analyses  and  experiments  made,  which  shall  be  fur- 
nished when  deemed  useful,  to  such  newspapers  as  will  pub- 
lish the  same. 

"  Said  chemist  shall  be  subject  to  the  rules  and  regulations 
of  the  University  Laboratory,  and  the  other  rules  and  regu- 
lations of  the  Universit}',  and  his  salary  shall  be  paid  out 
of  the  funds  of  the  Department  of  Agriculture." 


*  By  act  of  Assembly,  18S1,  the  Board  was  instructed  to  remove  the  Station 
as  soon  as  the  new  building  was  ready  for  it.     This  was  done  in  August,  1881. 

f  Words  "  Department  of  Agriculture  "  and  "  Board  of  Trustees  of  the  Uni- 
versity "  interchanged  by  a  later  act. 
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"  Sec.  21.  It  is  hereby  made  the  duty  of  the  said  Depart- 
ment of  Agriculture  to  receive  from  any  manufacturer  or 
dealer  in  fertilizers  any  specimen  quantities,  not  less  than 
a  fourth  of  a  ton,  contributed  by  such  party,  and  have  the 
same  sent  to  different  sections  of  the  State  for  actual  experi- 
ment by  practical  farmers  ;  and  the  person  so  experiment- 
ing shall  be  required  to  make  a  careful  report  of  the  results, 
which  shall  be  registered  in  the  office  of  said  Department, 
and  a  certified  copy  of  the  same  shall  be  transmitted  to  the 
contributor." 

"  Sec.  22.  That  all  money  arising  from  the  tax  or  licenses, 
from  fines  and  forfeitures,  fees  for  registration  and  sale  of 
lands,  not  herein  otherwise  provided  for,  shall  be  paid  into 
the  State  Treasury  and  shall  be  kept  on  a  separate  account 
by  the  Treasurer,  as  a  fund  for  the  exclusive  use  and  ben- 
efit of  the  Department  of  Agriculture;  and  until  such  fund 
can  be  made  available,  as  aforesaid,  the  Treasurer  shall 
loan  to  said  Department,  out  of  any  moneys  not  otherwise 
appropriated,  upon  the  warrant  of  the  Governor,  the  sum 
of  five  thousand  dollars  per  annum,  for  two  years  from  this 
date,  which  sum  shall  be  refunded  to  the  Treasury  by  the 
first  day  of  March,  one  thousand  eight  hundred  and  seventy- 
nine." 

"  Sec.  23.  This  act  shall  be  in  force  from  and  after  its  rati- 
fication,"  &c. 

Ratified  in  General  Assembly  12th  of  March,  1877. 


An  Act  to  amend  an  Act  to  Establish  a  Department  of 
Agriculture,  Immigration  and  Statistics,  and  for 
the  Encouragement  of  Sheep  Husbandry. 

The  General  Assembly  of  North  Carolina  do  enact  : 

That  the  act  to  establish  a  Department  of  Agriculture, 
Immigration  and  Statistics,  and  for  the  Encouragement  of 
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Sheep  Husbandry,  be  and  the  same  is  hereby  amended  by 
inserting  the  following  clause  between  the  word  "  condem- 
nation "  and  the  word  "and,"  in  the  fourteenth  line  of  sec- 
tion nine,  to- wit :  as  hereinafter  prescribed. 

That  the  said  act  be  and  the  same  is  hereby  further 
amended  by  inserting  at  the  end  of  the  first  sentence  of  said 
section,  which  concludes  with  the  words  "Department  of 
Agriculture,"  the  following  clause,  to-wit : 

Section  1.  The  proceeding  to  condemn  the  same  shall  be 
by  civil  action  in  the  Superior  Court  of  the  county  where 
the  fertilizer  is  on  sale,  and  in  the  name  of  the  Board  of 
Agriculture,  who  shall  not  be  required  to  give  bond  for  the 
prosecution  of  said  action.  And  at  or  before  the  summons 
is  issued,  the  said  Board  shall,  by  its  agent,  make  affidavit 
before  the  clerk  of  said  court  of  these  facts. 

1st.  That  a  license  has  been  obtained  for  the  sale  of  a  fer- 
tilizer of  a  particular  brand. 

2nd.  That  samples  of  the  same  have  been  analyzed  under 
authority  of  the  Board,  and  found  to  correspond  with  the 
label  attached  to  the  same. 

3rd.  That  the  defendant  in  the  summons  has  in  his  pos- 
session, and  on  sale,  fertilizers  of  the  name  and  brand, 
and  bearing  a  label  or  stamp  representing  the  analysis 
made. 

4th.  That  the  fertilizers  on  hand  and  on  sale  are  spurious, 
and  do  not  in  fact  contain  the  ingredients  or  in  the  propor- 
tion represented  by  the  stamp  or  label  on  them.  Where- 
upon the  clerk  shall  issue  his  order  to  the  sheriff  of  the 
county  to  seize  and  hold  all  the  fertilizers  in  possession  of 
the  defendant,  labeled  or  stamped  as  the  affidavit  described. 
And  the  sheriff  shall  seize  and  hold  the  fertilizers  so  seized 
until  ordered  to  be  surrendered  by  the  judge  in  term  time; 
unless  the  defendant  shall  give  bond  with  justified  surety, 
in  double  the  value  of  the  fertilizers  seized,  to  answer  the 
judgment  of  the  court,  in  which  case  he  shall  surrender  the 
fertilizer  to  the  defendant  and  file  this  bond  in  the  office  of 
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the  clerk  of  the  superior  court,  and  thereafter  the  action 
shall  be  prosecuted  according  to  the  course  of  the  court. 
And  if  it  shall  be  established  in  the  trial  that  the  fertilizers 
seized  are  deficient  or  inferior  to  the  analysis  represented 
on  the  stamp  or  brand,  then  the  plaintiff  in  said  action  shall 
recover  judgment  on  the  defendant's  bond  for  the  value  of 
the  fertilizers  seized. 

Sec.  2.  That  section  eight  of  chapter  two  hundred  and 
seventy-four,  laws  of  one  thousand  eight  hundred  and 
seventy-six  and  one  thousand  eight  hundred  and  seventy- 
seven,  be  amended  by  striking  out  the  word  "and"  between 
the  words  "  fine  and  imprisonment  "  in  the  last  line  of  said 
section,  and  insert  the  word  "or,"  so  that  it  shall  reed 
"fine  or  imprisonment;"  and  by  adding  to  the  end  of  said 
section  the  following  :  "  And  all  fertilizers  so  sold,  or  offered 
for  sale,  shall  be  subject  to  seizure  and  condemnation  in  the 
same  manner  as  is  provided  in  section  one  of  this  act  for  the 
seizure  and  condemnation  of  spurious  fertilizers,  subject, 
however,  to  the  discretion  of  the  Board  of  Agriculture  to 
release  the  fertilizers  so  seized  and  condemned,  upon  the 
payment  of  the  license  tax,  and  all  costs  and  expenses  in- 
curred by  the  Department  in  such  proceeding." 

Sec#  3.  That  section  nine  of  said  act  be  amended  by  in- 
serting after  the  word  "stamp,"  in  the  third  line  of  said 
section,  the  following  clause:  "A  copy  of  which  shall  be 
filed  with  the  Commissioner  of  Agriculture  at  or  before  the 
shipment  of  such  fertilizer  into  this  State,  and  which  shall 
be  uniformly  used,  and  shall  not  be  changed  during  the  year 
for  which  such  license  is  issued  ;"  and  by  striking  out  in  the 
third  line  of  said  section  the  word  "which,"  and  inserting 
the  following  words  :  "  and  the  said  label  or  stamp." 

Sec.  4.  This  act  shall  be  in  force  from  and  after  its  ratifi- 
cation. 

In  General  Assembly  read  three  times,  and  ratified  this 
the  4th  day  of  March,  A.  D.  1881. 
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THE  FERTILIZER    CONTROL  AND   THE  STATE 
OF  THE  TRADE  DURING  1883. 


The  regulations  under  which  the  trade  in  commercial 
fertilizers  is  conducted  in  the  State  require  explanation. 
The  law  is  found  in  sections  2190  to  2196  of  the  Code. 

The  principles  upon  which  the  Control  is  based  are  : 

1st.  The  requirements  of  a  guarantee  of  the  composition 
and  grade  of  the  article,  and 

2d.  The  examination  of  all  goods,  to  see  that  this  guar- 
antee is  sustained.  For  this  purpose  manufacturers  are  re- 
quired to  take  out  annually  a  license,  for  which  they  pay 
$500,  and  file  with  the  Commissioner  of  Agriculture  their 
stamp  or. brand,  which  the  law  requires  shall  include  the 
guaranteed  analysis  of  the  article  and  must  be  uniform 
upon  all  packages,  and  which  cannot  be  changed  during 
the  year  for  which  the  license  is  taken.  The  license  is 
required  upon  each  different  "brand  or  quality."  Every 
such  brand  has  then  the  freedom  of  the  whole  State.  Ex- 
perience has  proved  that  this  plan  is  the  fairest  and  best 
for  all  concerned.  It  is  simple,  can  be  easily  carried  out 
and  causes  the  manufacturer,  the  dealer  and  the  farmer  alike 
the  least  trouble. 

The  following  ruling  of  the  Board  of  Agriculture  further 
defines  the  classes  of  articles  which  are  taxable : 

"  At  a  meeting  of  the  Board  of  Agriculture,  October  15th,  1879,  &  was  re" 
solved  that  the  following  articles  shall  be  admitted  free  of  tax,  with  such  addi- 
tions or  changes  as  may  afterwards  be  made  by  the  Executive  Committee,  upon 
consultation  with  the  chemist,  viz  :  Ground  Bone,  Bone  Ash,  Ground  Bone 
Black,  Ground  Phosphate  Rock,  or  other  mineral  Phosphate,  Nitrogenous  or- 
ganic matter  commercially  free  from  Phosphoric  Acid  and  Potash,  Nitrate  of 
Soda,  Nitrate  of  Potash  (Saltpetre^  Sulphate  of  Ammonia,  Muriate  of  Ammo- 
nia, Kainite,  Sulphate  of  Magnesia,  Sulphate  of  Potash,  Sulphate  of  Soda, 
Muriate  of  Potash,  Lime,  Plaster,  Ground  Cracklings,  Ground  Tankage,  Salt 
and  Oil  of  Vitriol." 
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Upon  the  following  articles  the  license  tax  will  be  exacted : 

"  Any  of  the  above  articles,  or  others,  sold  for  fertilizing  material  under  any 
trade-mark  or  proprietary  brand;  upon  Dissolved  Bone,  Dissolved  Bone  Black, 
Dissolved  Mineral  Phosphates — (all  Acid  Phosphates  or  Superphosphates)  and 
upon  any  two  or  more  of  the  articles  mentioned  in  the  first  list,  if  combined 
either  chemically  or  mechanically." 

To  make  plain  the  requirements  of  the  law  in  the  matter 
and  to  secure  uniformity,  the  following  scheme  is  recom- 
mended for  the  brand : 

(Weight  of  bag) * ....... „_ 

(Name  of  Brand) _ 

(Trade  mark) . ._ 

(Manufacturer's  Address) _ 

Analysis „ (date) 

Available  Phosphoric  Acid - pr.  ct. . 

Nitrogen  (or  Ammonia,  if  claimed) "     " 

Potash,  (if  claimed) "     '<• 

North  Carolina  privilege  tax  paid. 

The  phosphoric  acid  should  not  be  expressed  as  bone  phos- 
phate alone.  By  available  phosphoric  acid  is  meant  both 
the  soluble  and  the  so-called  "reverted.''  In  the  determi- 
nation of  the  reverted,  what  is  known  to  Chemists  as  the 
"  Washington  method,"  or  citrate  of  ammonia  method,  is 
used.  Total  nitrogen  will  be  determined  and  credit  given 
for  all  available  forms.  Owing  to  the  difficulty  in  discrim- 
inating between  the  different  sources  whence  nitrogen  is 
obtained  in  compound  superphosphates,  it  is  not  attempted 
to  give  a  different  valuation  to  each  different  nitrogenous- 
material  in  these  articles.  But  leather  scrap,  horn  scrap, 
wool-waste  and  similar  materials  are  considered  as  fraudu- 
lently present  in  such  goods,  unless  special  mention  is  made 
on  the  bags.  Special  steps  will  always  be  taken  to  detect 
their  presence,  and  when  found  in  any  sufficient  amount  to 
affect  the  value  of  the  goods,  mention  will  be  made  of  the 
fact.  Nitrogen  may  be  expressed  as  such  or  as  ammonia. 
The  potash  referred  to  is  that  soluble  in  water.     It  should 

be  expressed  simply  as  potash  (K_,  0).    The  percentages 
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may  be  given  within  reasonable  limits.  These  limits  should 
not  be  greater  than  two  per  cent,  on  the  available  phos- 
phoric acid,  J  per  cent,  on  the  nitrogen,  and  J  per  cent,  on 
the  potash. 

Samples  of  fertilizers  are  drawn  under  the  supervision 
and  immediate  direction  of  the  Commissioner  of  Agricul- 
ture. Great  care  is  taken  to  get  the  fairest  possible  sample 
of  the  brand  offered  for  sale.  Every  possible  precaution, 
fairly  within  the  powers  of  an  inspector,  is  taken  to  attain 
this  end.  The  analyses  of  official  samples  only  are  pub- 
lished. 

The  Chemist  of  the  Agricultural  Experiment  Station  re- 
ceives the  sample  with  a  number  only.  He  does  not  know 
the  name  of  the  brand  until  his  report  of  analysis  is  put  on 
file  in  the  Commissioner's  office.  When  this  has  been  done, 
the  actual  returns  of  the  analysis  are  compared  with  the 
composition  guaranteed  or  branded  on  the  bag.  The  man- 
ufacturer and  the  dealer  or  agent  selling  the  same  then  re- 
ceive a  copies  of  the  analysis.  If  the  article  is  shown  by  the 
analysis  to  be  deficient  at  any  point,  the  manufacturer  or 
agent  has  an  opportunity  to  correct  the  mistake.  The  mat- 
ter having  been  fully  decided,  the  analysis  is  published  in 
the  papers  of  the  State.  In  all  cases  where  the  law  is  not 
satisfied  promptly,  its  penalties  are  exacted. 

The  Fertilizer  Trade  During  1883. 

The  history  of  the  fertilizer  trade  has  been  one  of  steady 
progress  in  this  State  ever  since  the  establishment  of  this 
Control.  Forty-two  different  brands  of  fertilizers  were  sold 
in  1879,  forty-eight  in  '80,  fifty-nine  in  '81,  eighty-six  in  '82, 
and  ninety-two  in  '83.  Sixty  thousand  tons  of  fertilizers 
were  sold  in  1879,  the  year  after  the  establishment  of  the 
station,  eighty  thousand  in  1880,  eighty-five  thousand  in 
1881,  and  ninety-two  thousand  in  1882.  The  reports  for  the 
year  1883  are  not  all  in  as  we  write,  but  the  amount  will 
not  fall  short  of  the  last  figure,  which  is  an  average  of  one 
thousand  tons  for  each  brand  sold  in  the  State. 
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The  trade  has  extended  itself  over  a  larger  area  at  the 
same  time  that  it  has  increased  in  volume.  This  extension 
is  intimately  connected  with  the  extension  of  cotton  and 
tobacco  culture  in  North  Carolina  and  the  general  improve- 
ment of  our  agriculture. 

Ninety-two  different  brands  were  licensed  to  be  sold 
during  the  year  1883.  These  fertilizers  can  be  classified  as 
follows : 

"' Acid  phosphates  "  or  simple  superphosphates, n 

Superphosphates  with  potash, _ - 15 

Ammoniated  superphosphates, - 6 

Ammoniated  superphosphates  with  potash, _ 55 

Natural  guanos, 2 

Prepared  agricultural  lime, _ 1 

* '  Ash  Element, ".'.... _ , .._ r 

* '  Fertilizer  and  Insecticide, " 1 

V  — 

92 

Acid  phosphates  were  cheaper  than  they  were  in  1882, 
but  good  ammoniated  superphosphates  commanded  the 
usual  .price  (retail  cash)  of  $35  to  $40  per  ton. 

The  figures  used  in  estimating  the  relative  values  of  am- 
moniated superphosphates  and  similar  manures  were 

Available  phosphoric  acid, 10     cts  per  lb. 

Ammonia, _ _ 22^  "        " 

Potash, ._ _. 6      " 

These  relative  valuations  merely  furnish  a  convenient 
method  of  summing  up  the  results  of  the  analysis  and  of 
comparing  them.  They  are  not  designed  to  fix  the  price  at 
which  the  article  shall  be  sold.  It  is  impossible  to  give  any 
one  set  of  figures  which  shall  represent  the  commercial  value 
of  these  ingredients  over  our  extended  territory  and  through- 
out the  entire  year. 

As  regards  the  consumption  of  the  different  classes  of 
fertilizers,  an  inspection  of  the  returns  as  far  as  complete, 
shows  that  the  ammoniated  superphosphates  with  potash, 
or  artificial  guanos,  still  predominate  largely  over  all  other 
kinds.  The  consumption  of  acid  phosphate  has  increased 
somewhat,  that  of  Kainite  largely,  with  the  growth  of  the 
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practice  of  composting  or  mixing  manures  on  the  farm. 
This  is  especially  true  of  the  cotton  country.  The  better 
class  of  ammoniated  superphosphates  and  Peruvian  guano 
continue  to  be  the  manures  preferred  in  the  tobacco  and 
wheat  counties. 

analyses  of  fertilizers  licensed  to  be  sold  during  1883. 

The  Station  made  130  analyses  of  official  samples  of  com- 
mercial fertilizers  during  1883,  and  75  additional  (unpub- 
lished) analyses  especially  for  consumers  on  their  samples. 
This  does  not  include  the  analyses  of  phosphates,  agricul- 
tural chemicals  or  other  ingredients  of  fertilizers,  which  will 
be  discussed  further  on. 

The  following  table  gives  the  average  percentages  of 
available  phosphoric  acid,  ammonia  and  potash  in  the  dif- 
ferent classes  of  fertilizers  analyzed  during  1883.  The  figures 
for  1882  are  given  for  comparison  : — 

AVERAGES  OF  ANALYSES  OF  FERTILIZERS,  1882  AND  1883. 


In  plain  super* 

phosphates 
(without  potash) 

In  superphos- 
phates 
with  potash, 

Iri  ammoniated 
superphosph'tes 
(without  potash) 

In   ammoniated 
superphosph'tes 
with  potash. 

1882 

1883 

1 

1882 

1883 

1882 

1883 

1882 

1883 

Average     per     cent,      of-} 
available   phosphoric  > 
acid, _.  f 

Average  per  cent,  of  am-  ) 
monia, ) 

11.49 

n.68| 

10.30 

1.78 

ic.54 
1.36 

10.36 
2.23 

9.67 
2.46 

8.91 
2.60 

1.82 

3-59 
2.33 
2.18 

Average  per  cent,  of  pot-  ) 
ash, _  \ 

The  analyses  in  the  following  tables  were  all  made  on 
samples  drawn  according  to  law  by  the  special  agents  of  the 
Department  of  Agriculture  from  new  lots  of  goods  received 
in  the  State  after  the  beginning  of  the  new  year.  On  the 
even  pages  will  be  found  a  list  of  fertilizers  licensed  to  be 
sold  in  the  State  during  the  year,  with  the  addresses  of  the 
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manufacturers  or  general  agents.  On  the  page  opposite  the 
name  is  the  analysis  and  relative  valuation  of  the  fertilizer. 
Where  the  analysis  is  not  given,no  sample  of  the  fertil- 
izer was  found  by  the  inspector. 

Very  few  cases  of  serious  deviation  from  the  standard 
adopted  were  discovered  by  the  Station  during  the  year. 
These  were  nearly  all  satisfactorily  explained  and  adjusted, 
when  they  were  looked  into.  The  cases  of  dispute  as  to  the 
integrity  of  the  fertilizers  were  very  few,  and  were  always 
easily  decided.  Some  negligence,  in  exposing  the  goods  to 
the  weather,  was  usually  the  source  of  the  trouble  in  these 
cases. 

The  water  given  is  that  lost  by  continual  heating  at  the 
temperature  of  boiling  water.  The  insoluble  phosphoric 
acid  is  that  contained  in  phosphates  which  fail  to  dissolve 
in  neutral  ammonium  citrate  solution  (sp.  qr,  1.09).  (Wash- 
ington method.)  The  soluble  phosphoric  acid  is  that  free 
or  in  form  of  phosphates,  (generally  the  one — lime  phos- 
phate or  acid  phosphate  of  lime),  soluble  in  pure  cold  water. 
The '"  reverted  "  is  that  insoluble  in  water,  but  dissolving 
in  standard  ammonium  citrate  solution.  This  is  all  that 
the  term  reverted  signifies  here,  and  it  is  used  simply  to 
stand  for  the  phrase,  "  insoluble  in  pure  water,  but  soluble 
in  standard  ammonium  citrate  solution  under  the  standard 
conditions."  It  is  generally  agreed  that  it  is  within  the 
power  of  plants  to  take  up  directly  the  phosphates  so  dis- 
solving, or  in  other  words,  that  these  phosphates  are 
"  available." 

The  total  available  phosphoric  is  the  sum  of  the  soluble 
and  "  reverted."  The  nitrogen  is  given  as  such,  and  calcu- 
lated to  its  equivalent  ammonia.  The  potash  is  given  as 
simple,  uncombined  potash  (K  s  0). 

The  number  of  the  analysis  on  the  Station  books  is  given 
in  the  first  column  at  the  left,  and  the  place  where  this  par- 
ticular sample  was  drawn,  in  the  column  at  the  right  of 
the  first  page. 
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o 

c 
.2 

c/5 


1924 
2066 

1914 
1997 
1886 
1931 

1945 
1905 

1923 

2001 

2031 
204.6 
1890 
2009 
2056 


NAME. 


Acid  Phosphate,  mi. 
Acid  Phosphate,  ._. 


Acid  Phosphate,  High  Grade, 
Acid  Phosphate,  High  Grade, 
Acid  Phosphate,  L.  &  R.,.. 
Acidulated  Phosphate,.. 


ADDRESS   OF   MANUFACTURER 
OR   GENERAL   AGENT. 


Alkaline  Superphosphate,.. 
Ammoniated  Dissolved  Bone 


Ammoniated  Bone  Super- 
phosphate and  Dissolved 
Bones,  Coe's, 

Ammoniated  Bone  Super- 
phosphate, 


Ammoniated  Guano,  L.&R., 


Ammoniated  Phosphate  for 
Fine  Tobacco, 

Ammoniated     Soluble     Na- 
vassa  Guano, 

Anchor  Brand, 


Anchor  Brand  Tobacco  Fer- 
tilizer, 


Atlantic  Phosphate  Co.,  Char- 
leston,-S.  C, 

Maryland  Fertilizing  Co.,  4 
S.  Holliday  St.,  Baltimore, 
Maryland, 

John  Merryman  &  Co., 24  Sec- 
ond St.,  Baltimore,  Md., 

Hymans  &  Dancy,  Norfolk, 
Virginia, 

Lorentz  &  Rittler,  10  South 
St.,  Baltimore,  Md., 

New  Jersey  Chemical  Co., 
129  S.  Front  St.,  Philadel- 
phia, Pa., 

Southern  Fertilizing  Co.,  1321 
Cary  St.,  Richmond,  Va., 

John  Merryman  &  Co.,  24 
Second  Street,  Baltimore, 
Maryland, 

E.  Frank  Coe,  16  Burling 
Slip,  New  York,  N.  Y., 


Seal,  Lawson,  Kessler  &  Co., 
101  South  St.,  Baltimore, 
Maryland, 

Lorentz  &  Rittler,  10  South 
St.,  Baltimore,  Md., 

J.  G.  Miller  &  Co.,  Danville, 

Virginia, 

Navassa  Guano  Co. ,  Wilming- 
ton, N.  C, 

Southern  Fertilizing  Co.  ,1321 
Cary  St.,  Richmond,  Va., 

Southern  Fertilizing  Co.,  132 1 
Cary  St.,  Richmond,  Va., 


SAMPLED 
AT 


Laurinburg 
Concord. 

Shelby. 


Franklin- 
ton. 

Wilming- 
ton. 

Shoe  Heel. 


Fremont. 


Shelby., 


Laurinburg 


Tarboro. 

Wilming- 
ton. 

Reidsville. 

Wilming- 
ton. 

Cameron. 
Oxford. 


10 

11 
12 
13 
14 
15 
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23,60 
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22.08 


20.74 


22.60 


31.35 


30.88 


10 


18.05 


1.85 


6.15 


3-91 


10.06 


0.70 


0.85 


0.65 


24.72 


11 


13-93 


2.86 


7-55 


2.01 


9-56 
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1.58 


2.05 


28.69 


12 


11.60 


1.85 


6.63 


1.68 


8.31 


1.63 


1.98 


6.15 


32.91 


13      15.26 


5-36 


1.72 


4.61 


6-33 


2.35 


2.85 


1.26 


27.00 


14 
15 


10.97 
11-55 


4.00 
3.08 


4.14 
4.21 


2.66 


6.80 


2.79        7.00 


1.90 

2.52 
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3.05 


1.39 


1.82 


25.66 


29.91 
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S3 

.2 
*■*-• 

-4—1 

CO 


1925 
2038 
20I3 

I9O8 

1878 

2037 

1932 

1920 

1927 
2059 

1877 

1973 

2083 
I970 


2*AME. 


Arlington  "B"  Ammoniated 
Soluble  Phosphate, 

Ash  Element, 


Ashepoo  Acid  Phosphate, 


Ashepoo  Fertilizer, 


Baker's    Dissolved    Bone 
Phosphate, 


Baker's  Prepared  Chemicals, 


Baker's  Standard  Guano, 


Baltimore  Guano  Co.'s  Acid 
Phosphate, 

Bone  and  Peruvian  Guano, . 


"Bos"   Ammoniated  Super- 
phosphate, 

Bradley's  Patent  Superphos- 
phate of  Lime, 


British  Mixture,  _., 

Calvert  Guano, 

Chesapeake  Guano, 


ADDRESS  OF  MANUFACTURER      SAMPLED 
OR  GENERAL  AGENT.  AT 


Dambman  Bros  &  Co.,  Box 
327,  Baltimore,   Md., 

Stono  Phosphate  Co. ,  Charles- 
ton, S.  C, 

Ashepoo  Phosphate  Co.,  Rob- 
ertson, Taylor  &  Co.,  Ag'ts, 
Charleston,  S,  C, 

Ashepoo  Phosphate  Co.,  Rob- 
ertson, Taylor  &  Co.,  Ag'ts, 
Charleston,  S.  C, 

Chemical  Co.  of  Canton,  32 
and  34  S.  Charles  St.,  Bal- 
timore, Md., 

Chemical  Co.  of  Canton,  32 
and  34  S.  Charles  St.,  Bal- 
timore, Md., 

Chemical  Co.  of  Canton,  32 
and  34  S.  Charles  St.,  Bal- 
timore, Md., 

Baltimore  Guano  Co.,  32  and 
34  S.  Charles  Street,  Balti- 
more, Md., 

Upshur  Guano  Co.,  Norfolk, 
Virginia, 

Wm.  Davison  &  Co.,  Box  126, 
Baltimore,  Md., 

Bradley  Fertilizing  Co. .Lewis 
F.  Detrick,  Gen'l  Ag't,  108 
S.  Charles  St.,  Baltimore, 
Maryland, 

E.  B.  Whitman,  104  S.  Charles 
St.,  Baltimore,  Md., 

P.  Zell  &  Sons,  30  South  St., 
Baltimore,  Md., 

Chesapeake  Guano  Co.,  21  P. j 
O. Avenue,  Baltimore,  Md., 
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Wadesboro 


Pineville. 
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Franklin- 
ton. 

Salisbury. 
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I966 
l88l 
2022 
I968 

1974 
1922 
I93O 

2035 
2021 
2023 
I904 


2067 

I94O 

1889 
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NAME. 


Cotton  Acid  Ph'sphate,  High 
Grade, 

Cotton  Brand,   High  Grade 
Acid  Phosphate, 

Cotton  Food, 


Diamond  Soluble  Bone, 


Dissolved  Bone  Phosphate  of 
Lime, 

Edisto  Acid  Phosphate, 


Edisto   Ammoniated  Fertil- 
izer, 

Empire  Guano, 


Equitable  Ammoniated  Solu- 
ble Bone  Phosphate  of  Lime. 

Esmeralda,  (1) .. 


Etiwan  Acid  Phosphate, 


Etiwan  Dissolved  Bone,.. 


Etiwan  Guano, 


Eureka  Fertilizer, 


Excellenza     Soluble     Phos- 
phate, 

Farmer's  Friend, ..*... 

Fish,  Bone  and  Potash, 


ADDRESS  OF   MANUFACTURER 
OR  GENERAL  AGENT. 


Royster  &  Co.,  Norfolk,  Va., 


E.    J.    Powers,    Wilmington, 
North  Carolina, 

Maryland  Fertilizing  Co.,  4  S. 
Holliday  St. ,  Baltimore,  Md. , 

Walton,  Whann  &  Co.,  Wil- 
mington, Delaware, 

John  S.  Reese  &  Co. ,  10  South 
St.,  Baltimore,  Md., 

Edisto  Phosphate  Co., 
Charleston,  S.  C, 

Edisto  Phosphate  Co., 
Charleston,  S.  C, 

Rasin  Fertilizer  Co.,  20  &  22 
South  St.,  Baltimore,  Md., 

Equitable  Fertilizer  Co.,   Box 
666,  Baltimore,  Md., 

Equitable  Fertilizer  Co.,  Box 
666,  Baltimore,  Md., 

Wm.  C.  Bee  &  Co.,  General 
Agents,  Charleston,  S.  C, 

Wm.  C.  Bee  &  Co.,  General 
Agents,  Charleston,  S.  C, 

Wm.  C.  Bee  &  Co.,  General 
Agents,  Charleston,  S.  C, 

Atlantic  &  Virginia  Fertilizing 
Co.,  Richmond,  Va., 

Long  &  Dugdale,  37  S.  Gay 
St.,  Baltimore,  Md., 

Read  &  Co.,  Box  3121,  N.  Y., 

Quinnipiac     Fertilizer    Co., 
New  London,  Conn., 


SAMPLED 
AT 


Raleigh. 


Wilming- 
ton. 

Franklin- 
ton. 

Salisbury. 

Salisbury. 

Laurinburg 

Laurinburg 

Monroe. 


Franklin- 
ton. 

Franklin- 
ton. 

Concord. 


Concord. 

Wilson. 

Raleigh. 
Laurinburg 


30 


31 


33 
34 

35 
36 

37 

33 

39 
40 

4i 

42 

43 

44 

45 
46 
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rt 

£ 


30 
31 
32 

33 
34 
35 
36 

37 

38 

39 
40 

4i 

42 

43 

44 

45 
46 


13-50 


16.17 


15.27 


12.78 


15-50 


18.38 


17-37 


16.-E 


16.32 


21.07 


14.05 


o 

•  1—1 

o 

a.  . 

O  .i-j 
"^ 


4.99 
O.65 

2-35 
3-47 

5-55 

i-39 
0.81 

3.38 

1.87 

9- 03 

2.08 


o 
2  S.-2 

C/2 


8.93 
IO.89 

5-87 
8.08 
8.52 
8.30 
5.52 
4.36 

5-51 
0.22 

8-53 


> 

a 


o3 


2.76 

1.88 
3.24 
3-7i 
2-79 
1.77 
2.88 
2.27 
3-72 
6.16 

1.77 


3  .a 

II 

<j  »<  . 

-Si? 

PS    rC       O 

H 


11.69 

12.77 

9.11 

11.79 

11. 31 
10.07 

8.40 
6.63 

9-23 

6.38 

10.30 


c 

4) 

o 

-4— » 

8 


1.40 


1.62 
1.65 
1.50 
1.50 


05 

<u  o 

•5  s 


1.70 


I.97 


2.00 


I.82 


1.82 


o 


0.22 


2-37 


1-54 


2.26 


1. 12 


2. IS 


I.49 


2-55 


<D         

rt  _      Q 

•S  s  § 

«s  o  5    - 


$  23.64 
25-54 
28.71 

23-58 
22.62 
21. 9S 
28.38 
23.60 
29.26 
22.73 
23.26 


16.12 

14.19 

16.61 
21.07 


2.52 

2.17 

0.91 
3-67 


9.04 

9.46 

7.78 
0.50 


1.26 
1.03 

1-43 
8.02 


10.30 
10.49 

9.21 

8.52 


1.87 

2.06 

2.16 
1.65 


2.27 

2.50 

2.62 
2\6o 


2.40 

2-54 


30.81 
32.23 

33.09 
29.O9 
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o 
o 

— » 

CO 


1939 

2033 
2041 

2057 

1934 
1941 

2078 

1944 
2039 

1912 
1965 

2043 

1935 

2069 

1998 

2032 


NAME. 


Game  Guano, 


Georgia   Ammoniated  Bone 
Superphosphate, 

Geo.  W.  Gramin's  1st  Qual- 
ity, Ammoniated  Guano, 


Giant  Guano, 


Gifcbs  &  Co.'s   High  Grade, 
Ammoniated  Phosphate, 

Good  Luck  Guano, 


Home  Fertilizer,  Slmgluff^ 
Pure  Dissolved  Bone, 

I.  X.  L.  Ammoniated  Bone 
Superphosphate, 

Lazaretto  Chemical  Fertil- 
izer Works'  Acid  Phos- 
phate, 

Lee's  Prepared  Agri.  Lime, 

Lister's  Ammoniated  Dis- 
solved Bone  Phosphate, 

Long's  Prepared  Chemicals, 


Navassa  Acid  Phosphate, 

Norfolk   Fertilizer   and    In- 
secticide, 

Patapsco  Soluble  Ammonia- 
ted Guano, 

Perfected  Guano,  Owl  Brand 


ADDRESS  OF  MANUFACTURER 
OR  GENERAL  AGENT. 


Baltimore  Guano  Co.,  32  &  34 
S.  Charles  St.,  Baltimore, 
Maryland. 

Kirchner  &  Calder,  Wilming- 
ton, N.  C, 

Lazaretto  Chemical  &  Fertil- 
izer Works,  G.  W.  Grafflin, 
Prop'r,  Baltimore,  Md., 

Rasin  Fertilizer  Co.,  20  &  23 
South  St.,  Baltimore,  Md., 

E.  J.  Powers,  Wilmington, 
North  Carolina, 

The  Geo.  W.  Miles  Co.,  Mil- 
ford,  Conn., 

Boykin  &  Carmer,   3  N.  Lib- 
x  erty  St.,  Baltimore,  Md., 

The  Geo.  W.  Miles  Co.,  Mil- 
ford,  Conn., 

Lazaretto  Chemical  &  Fertil- 
izer Works,  G.  W.  Grafflin, 
Prop'r,  Baltimore,  Md., 

A.  S.  Lee,  Richmond,  Va.,__ 

Lister  Bros,  Newark,  N.  J.,_ 


Long  &  Dugdale,   37  S.    Gay 
St.,  Baltimore,  Md., 

Navassa  Guano  Co.,  Wilming- 
ton, N.  C, 

Styron,    Whitehurst    &    Co., 
Norfolk,  Va.,  - 

Patapsco  Guano  Co.,   5  Sec- 
ond St.,  Baltimore,  Md., 

Davie  &  Whittle,  Petersburg, 
Virginia, 


SAMPLED 
AT 


Wilson. 

Whiteville. 
Monroe. 

Oxford. 

Laurinburg 
New  Berne 
Selma. 
New  Berne 
Monroe. 


Raleigh. 


Fayette- 
ville. 


Laurinburg 


Franklin- 
ton. 

Goldsboro. 


47 

48 
49 

50 
51 

52 
53 
54 
55 

56 
57 


59 
60 
61 
62 
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47 

48 
49 

50 
5i 

52 
53 
54 
55 

56 

57 

58 

59 
6c 
61 
62 


>4 

Insoluble 
Phosphoric 
Acid. 

Soluble 

Phosphoric 
Acid. 

15.56 

2.12 

6.60 

14.15 

1.88 

5.69 

16.IO 

2.56 

4-37 

17.18 

4-74 

3-95 

16.55 

0.79 

7.46 

15.03 

4.18 

6.87 

14.17 

3-04 

14.70 

14.80 

4.27 

6.68 

15.57 

3.33 

7.86 
See 

19.51 

1.23 

6.65 

14.58 

1.88 

10.78 

14.50 

3.44 

5.32 
See 

14.37 

4.50 

4.87 

15.58 

1.74 

2.81 

0 

0 

rH 

CL,     . 

8:2 

> 

< 

It 
o 


3:2 


2.28 

1.47 
3-55 

1. 91 
1. 19 
1.68 
0.67 
1.65 
2.99 

below. 
3-95 

1. 41 
6.01 

below. 
1.94 
5.76 


8.88 

7.16 
7.92 

5.86 
8.65 
8.55 

15.37 
8.33 

10.85 


10.60 


12.19 


11.33 


6.81 


8.57 


o 

u 


I. 71 


1-75 


I.29 


I.70 


I. S7 


2.00 


0.90 


1. 91 


2.22 


1.72 


1. 71 


4-1     .r-l 

<D    O 


2.0S 

2.12 
1.56 

2.06 
2.27 

2-43 
1.09 
2.32 


2.70 


2.09 


2.08 


o 

Ph 


3-Ii 


1-35 


1-75 


1.03 


2.IO 


0-93 


1. 16 


O.97 


2.21 


2.03 


O.4I 


2.4O 


1.49 


0) 

1  J2 


$     30.93 
25.48 

24.96 

22.22 
3O.03 
29.15 

35.64 

28.49 
22.86 


36.00 


26.81 


23.15 


25.90 


28.29 
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i83o!  Peruvian  Guano,  Genuine, 
containing  not  less  than  6 
per  cent,  of  Ammonia, 

2004  Piedmont  Special  Fertilizer, 


2124 

1872 
1971 
1926 
1929 
1S85 
1946 
2010 
1876 

2049 
1906 
2125 
2005 


Piedmont    Guano     for    To- 
bacco, 


Pine     Island     Ammoniated 
Phosphate, 

Planter's  Favorite, 


Pocomoke  Superphosphate, 


Powell's     Prepared     Chem- 
icals, 

Premium  Guano, 


Preston's  Ammoniated  Bone 
Superphosphate, 

Pure  Dissolved  S.  C.  Bones, 


Sea  Fowl  Guano, 


Sea  Gull  Guano,  ,.t, 


Soluble  Pacific  Guano, 


Soluble    Pacific    Guano   for 
Tobacco, 

Soluble  Sea  Island  Guano. . . 


ADDRESS  OF  MANUFACTURER 
OR  GENERAL  AGENT. 


Chas.  E.  Smith,  Wilmington, 

North  Carolina, 


Piedmont  Guano  &  Manuf. 
Co.,  383  Charles  St.,  Balti- 
more, Md., 

Piedmont  Guano  &  Manuf. 
Co.,  383  Charles  St.,  Balti- 
more, Md., 

Quinnipiac  Fertilizer  Co., 
New  London,  Conn., 

Long  &  Dugdale,  37  S.  Gay 
St.,  Baltimore,  Md., 

Freeman,  Mason,  Lloyd  & 
Dryden,  Norfolk,  Va., 

Brown  Chemical  Co.,  2gHan- 
,  over  St.,  Baltimore,  Md., 

Hymans  &  Dancy,  Norfolk, 
Virginia, 

H.  Preston  &  Sons,  Green- 
port,  L.  I., 

Equitable  Fertilizer  Co.,  Box 
666,  Baltimore,  Md., 

Bradley  Fertilizing  Co.,  Lewis 
F.  Detrick,  Gen'l  Ag't,  108 
S.   Charles  St.,    Baltimore, 

Edward  Snowden,  Baltimore, 
Maryland, 

John  S.  Reese  &  Co. ,  10  South 
St.,  Baltimore,. Md., 

John  S  Reese  &  Co.,  10  South 
St.,  Baltimore,  Md., 

Rasin  Fertilizer  Co.,  20  &  22 
South  St.,  Baltimore,  Md., 


SAMPLED 
AT 


Wilming- 
ton. 


Williams- 
ton. 


Mebane's. 


Wilming- 
ton. 

Statesville. 


Laurinburg 


Monroe. 

Wilming- 
ton. 

Raleigh. 
Cameron. 


Wilming- 
ton. 


Raleigh. 

Shelby. 

Mebane's. 


Williams- 
ton. 


63 
64 

65 

66 

67 
68 
69 
70 

7i 

72 

73 

74 
75 
76 

77 
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63 


64 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


76 


77 


J-i 

■*-< 

Insoluble 
Phosphoric 
Acid. 

Soluble 
Phosphoric 
Acid. 

|  Reverted 
p            Phosphoric 
g>           Acid. 

Total  Available 
Phosphoric 
Acid. 

d 

b/) 
p 

2 

0 
~  o5 

■4->  "-• 

a   g 

CD  O 

-a  a 
■S  s 

Potash. 

13.88 

1.20 

6.22 

12.30 

8.85 

10.74 

3-71 

14.25 

2-57 

6-33 

2.39 

8.72 

1.62 

1.97 

I.50 

15.  ss 

1.32 

7.21 

2.64 

9-85 

2.25 

2.73 

4.01 

21.22 

3.00 

0.51 

,  9-05 

9-56 

2-37 

2.87 

2.04 

15.42 

3.36 

6.40 

1. 61 

8.01 

I.40 

1.70 

1-39 

15.30 

i-37 

4.67 

4-65 

9-32 

2.15 

2.61 

4.14 

1 4-;  2  2 

0-93 

4.04 

I.85 

5.89 

O.80 

0.97 

8.12 

17.51 

1.99 

4.50 

5-67 

10.17 

1. 91 

2.32 



16.53 

3-76 

6.18 

1.64 

7.82 

2.13 

2.59 

13-79 

2.50 

9.44 

3-49 
1. 51 

12.93 
8.98 

14.27 

2.44 

7-47 

2.19 

2.66 

1-57 

13-45 

4.04 

5-33 

2.22 

7-55 

i-77 

2.14 

1.82 

I5-65 

3. 11 

6.3S 

1.86 

8.24 

2.46 

2.99 

3.66 

12.15 

2.97 

6.68 

2.19 

8.87 

2.67 

3-24 

3-23 

18.42 

3-47 

4.67 

2-43 

7.10 

1.68 

2.04 

1. 10 

O  >     '-n 
"J2  *-"  L.  O 


$  77.38 


28.10 


36.79 


34.4S 


25.43 


35.36 


25.! 


30.78 


27.29 


25.86 


31.82 


26.91 


34.32 


36. CO 


24.70 


/ 


40       Annual  Repobt  N.  C.  Experiment  Station. 


o 

c 

.2 

-4— ' 

5q 


1969 
2003 

1909 
1874 
2085 
1870 
2040 
2002 
201 1 
2012 
2045 


1947 
1948 
2044 


NAME. 


Special  Compound, . 
Standard  Fertilizer, 


Star  Brand  Acid  Phosphate, 
Star  Brand  Guano, 


Star  Brand  Special  Tobacco 

Manure, 


Stono  Acid  Phosphate, 
Stono  Soluble  Guano,  . 


Walker's  Ammoniated  Cot- 
ton Phosphate, 

Wando  Acid  Phosphate, 

Wando  Fertilizer, 


Whann's  Raw  Bone  Super- 
phosphate, Plow  Brand, 

Wilcox,   Gibbs  &   Co.'s  Su- 
perphosphate, 

Zell's  Ammoniated  Bone  Su- 
perphosphate, 

Zell's    Cotton    Acid    Phos- 
phate, 

Zell's  Tobacco  Fertilizer,  .. 


ADDRESS    OF    MANUFACTURER 
OR  GENERAL  AGENT. 


G.  Ober  &  Sons,  85  Exchange 
place,  Baltimore,  Md., 

Standard  Fertilizer  Co.,  Bos- 
ton, D.  S.  Burwell,  Agent, 
Norfolk,  Va., 

Allison  &  Addison,  Rich- 
mond, Va., 

Allison  &  Addison,  Rich- 
mond, Va., 

Allison  &  Addison,  Rich- 
mond, Va., 

Stono  Phosphate  Co.,  Charles- 
ton, S.  C, 

Stono  Phosphate  Co.,  Charles- 
ton, S.  C, 

Joshua  Walker,  13  German 
St.,  Baltimore,  Md., 

Wando  Phosphate  Company, 
Charleston,  S.  C, 

Wando  Phosphate  Company, 
Charleston,  S.  C, 

Walton,  Whann  &  Co.,  Wil- 
mington, Delaware, 

Wilcox,  Gibbs  &  Co., 
Charleston,  S.  C, 

P.  Zell&Sons,  30  South  St., 
Baltimore,  Md., 

P.  Zell  &  Sons,  30  South  St., 
Baltimore,  Md., 

P.  Zell  &  Sons,  30  South  St., 
Baltimore,   Md., 


SAMPLED 
AT 


King's 
Mountain. 

Tarboro. 


Shelby. 

Wilming- 
ton. 

Henderson 

Raleigh. 

Fayette- 
ville. 

Williams- 
ton. 

Wadesboro 
Wadesboro 
Salisbury. 


Raleigh. 
Raleigh. 

Winston. 


78 
79 


si 


82 


84 

85 
86 

87 
88 

89 
90 


92 


(1)  This  article  contains  some  natural  guano,  the  "Insoluble  Phosphoric 
Acid"  of  which,  though  not  dissolving  in  the  Citrate  Solution,  is  in  a  better 
condition  to  be  taken  up  by  plants  than  the  "  Insoluble"  in  mineral  phosphates. 
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u 

isoluble 
Phosphoric 
Acid. 

)luble 
Phosphoric 
Acid. 

everted 

Phosphoric 

Acid. 

otal  Available 

Phosphoric 

Acid. 

a 

to 

O 

S-i 

O 

<u    O 

^  S 

elative  Com- 
mercial Value 
per  Ton 
(2,000  lbs.) 

1— ( 

en 

« 

H 

'^ 

W 

P< 

tf 

18.2c 

2.07 

8.22 

I.40 

9.62 

2.03 

2.46 

1.85 

$       32.53 

19-33 

I.84 

7.03 

1-95 

8.98 

1-55 

1.88 

1.29 

28.17 

21. OO 

O.69 

10.43 

1.36 

11.79 

1. 21 

25.03 

I9.O7 

O.8O 

5.6i 

4.11 

9.72 

2.20 

2.67 

I.29 

3.3.00 

18.65 

I-  51 

7-75 

0.88 

8.63 

2.l6 

V 

2.62 

i-71 

3,1, 10 

2. II 



11. 10 

E 

> 

1.60 

24.12 

15.68 

2. II 

6.46 

2.03 

8.43 

2.15 

2.61 

i-79 

30.75 

19.45 

2.28 

5-04 

2.17 

7-21 

1.74 

2. 11 

1.27 

25.43 

I3.89 

3.85 

10.10 

2-33 

12.52 

o.53 

25.67 

IO.60 

3.63 

6.24 

2.64 

8.88 

2.05 

2.40 

1.75 

31.06 

II.94 

2-39 

7.24 

2.20 

9.44 

I.98 

2.40 

2.51 

32.69 

13.76 

2.6l 

6.97 

2-37 

9-34 

2.20 

2.67 

1.20 

32.13 

14-75 

I.97 

9.04 

2.40 

11.44 

1.22 

.    24.34 

13-12 

2.20 

6-43 

3.36 

9-79 

2.II 

2.62 

3.02 

34.99 
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Lee's  Prepared  Agricultural  Lime  cannot  be  classed  with  superphosphates. 
The  following  analysis,  1912,  was  made  on  a  sample  of  this  drawn  at  Concord, 
N.  C,  January  23d. 

Moisture  @,  2120  F.,  13.67  per  cent. 

Total  lime 38.00  per  cent,  as  sulphate  of  lime,_ 10.43  per  cent. 

as  oxide,  hydrate  and  car- 
bonate,-  33-71  per  cent. 

Magnesia, 2. 20  per  cent. 

Potash, 3.07  per  cent,   as  sulphate  of  potash, 5.68  per  cent. 

Sulphuric  acid, 13-79  per  cent. 

Common  salt,  carbonic 

acid,  combined  water, 

insoluble  matter,  &c,  27.27  per  cent. 


100.00  per  cent. 
Analysis  2,038,  Stono  Ash  Element,  sampled  at  Fayetteville,  contained  : 

Moisture  @  212  F 6.14  per  cent. 

Total  Phosphoric  Acid__9.20,  Equiv.  to  Bone  Phosphate  20.08  per  cent. 

Potash, 5:38. 

Note. — A  mixture  of  Insoluble  Phosphate  and  Potash  Salt. 
Analysis  2069,  Norfolk  Fertilizer  and  Insecticide,  sampled  at  Durham,  con- 
tained : 

Moisture  @,  2120  F.  14.36  per  cent. 
Dry  substance  contained  : 

Lime, L 46. 77  per  cent. 

Bone  Phosphate, _ 3,25 

Sulphate  of  Potash, 3.56 

Chloride  of  Sodium,  _ 10.94 

Sulphate  of  Magnesia, _ ... _     1.84 

Magnesia, _ 0.56 

Insoluble  Matter,... _ 2.59 

Volatile  and  Organic  Matter, _ _  12.24 

.Carbonic  Acid,  Oxide  of  Iron,  Alumina  and  Loss, 18.25 


100.00 
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AGRICULTURAL  CHEMICALS  AND  HOME- 
MADE FERTILIZERS. 


As  the  practice  of  using  fertilizers  grows  older,  farmers 
are  becoming  more  and  more  independent  of  the  mixers  of 
artificial  manures.  As  they  learn  more  about  the  composi- 
tion of  the  ingredients  of  fertilizers,  they  are  learning  to 
what  to  ascribe  the  effect^  seen  in  their  crops,  and  to  use 
manures  more  rationally.  The  time  was  when  every  farmer 
accepted  what  was  sold  him  for  his  wheat,  corn,  cotton  or  to- 
bacco, and  used  it  as  he  was  told  to  do  without  knowing  what 
was  in  it.  What  was  a  "  special  tobacco  fertilizer  "  in  the 
tobacco  section,  became  a  "  special  cotton  manure  "  when  it 
was  carried  into  the  cotton  region,  &c.  But  our  correspond- 
ence shows  that  our  farmers  are  rapidly  leaving  these  old 
ways  behind  them  and  are  fast  finding  out  what  soils  and 
what  crops  require  a  plain  and  which  an  ammoniated  su- 
perphosphate, when  kainite  is  needed,  and  when  lime,  &c. 
Now  they  purchase  just  what  they  want  and  put  it  where 
it  will  produce  the  best  effect. 

Many  farmers  think  that  they  can  mix  even  their  com- 
plete manures,  that  is,  those  containing  ammonia,  phos- 
phoric acid  and  potash,  all  three,  to  better  advantage  at 
home  than  they  can  purchase  them  ready  prepared.  While 
we  doubt  the  wisdom  of  this  as  a  general  thing,  it  may  be 
true  at  times,  that  one  man  having  special  facilities,  can  sell 
phosphoric  acid  cheaper,  while  a  second  and  a  third  may 
have  an  advantage  in  selling  ammonia  and  potash,  and  that 
the  farmer  can  buy  from  each  his  specialty  and  mix  them 
at  home  cheaper  than  he  could  buy  the  mixture  from  a 
fourth  party.  Many  of  our  tobacco  farmers,  engaged  in 
that  very  refined  business  of  producing  the  bright  or 
"  golden  "  tobacco,  for  which  North  Carolina  is  becoming 
more  and  more  famous,  have  their  own  ideas,  expressed  in 
their  own  formulas,  of  what  is  best  suited  to  produce  the 
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crop  upon  their  soils,  and  prefer  to  prepare  them  with  their 
own  hands  in  order  to  be  sure  that  they  are  right.  There 
is  a  great  deal  at  stake  in  this  crop,  where  an  acre  receives 
an  expenditure  of  several  hundred  dollars  and  often  brings 
a  golden  harvest  worth  a  thousand  dollars  or  more,  and  the 
farmer  is  right  to  use  every  precaution  in  preparing  for  it 
Several  of  the  mixtures  referred  to  below  had  this  use. 

After  congratulating  the  farming  community  upon  the 
great  progress  which  they  are  making  in  the  intelligent  use 
of  manures,  we  wish  to  show  our  desire  to  render  them  every 
assistance  in  our  power,  and  have  made  a  number  of  analyses 
of  the  various  ingredients  on  the  market  used  for  these  purpo- 
ses, which  we  will  take  up  in  order  next.  Those  more  familiar 
with  these  subjects  will  pardon  some  repetition  from  our 
former  reports,  which  seem  necessary  since  the  editions  of 
them  have  been  exhausted.  We  shall  consider  first  the~ 
standard  agricultural  chemicals  and  ingredients  of  fertili- 
zers, then  the  special  resources  of  our  State  for  the  produc- 
tion of  artificial  manures. 

BONE   MANURES. 

Our  sources  of  phosphoric  acid  are  bones  and  phosphatic 
rocks.  The  superphosphates  made  from  the  latter,  found 
upon  our  markets,  are  sufficiently  described  in  the  prece- 
ding chapter.  The  possibility  of  making  similar  super- 
phosphates from  our  own  recently  discovered  phosphate 
rock  and  the  other  uses  to  which  they  may  be  put,  will  be 
considered  in  the  next  chapter.  We  wish  to  speak  here  of 
the  manures  made  from  animal  bone. 

Ground  bone  is  an  old  and  favorite  manure.  The  rapidity 
with  which  it  acts,  depends,  for  one  thing,  upon  the  degree 
of  fineness  to  which  it  is  ground.  The  finer  the  particles, 
the  more  surface  they  expose  to  the  solvent  action  of  the 
soil-water,  and  the  more  rapidly,  therefore,  they  are  decom- 
posed. The  phosphate  of  bones  is  the  three-lime-phosphate 
or  "  insoluble"  phosphate.    It  is  insoluble  in  water,  but  is 
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slowly  dissolved  by  the  carbonic  acid  of  the  soil,  and  the 
organic  acid  of  plants.  It  has  become  customary  to  classify 
ground  bone  as  fine,  medium,  or  coarse,  according  to  the 
degree  of  fineness.  Fine  bone  has  all  of  its  particles  less 
than  ¥V  inch,  medium  bone  ¥V  to  TV  inch,  and  coarse  bone 
larger  than  J-  inch.  The  intermediate  grades  are  fine  me- 
dium and  coarse  medium.  Bone  is  exceedingly  difficult  to 
grind,  and  it  is  almost  impossible  to  reduce  all  of  the  par- 
ticles to  a  uniform  degree  of  fineness. 

There  ought  to  be  a  bone  mill  in  every  community  in 
North  Carolina,  just  as  we  have  grist  mills  and  cotton  gins. 
If  all  of  the  refuse  bones  were  picked  up  and  brought 
together,  enough  can  be  found  in  almost  every  neighbor- 
hood to  supply  a  small  bone  mill.  It  is  true  that  a  consid- 
erable power  is  required,  but  there  is  an  abundance  of  water 
power  going  to  waste  throughout  the  whole  of  middle  and 
western  North  Carolina.  Bone  mills  could  be  attached  to 
the  steam  saw  mills  and  cotton  gins  also,  and  when  other 
work  is  not  pressing,  the  power  could  be  used  to  grind  bones. 
Bones  can  generally  be  purchased  in  the  country  for  J-  cent 
to  f  cent  the  pound.  Every  wheat,  grass  and  tobacco  grower, 
especially,  knows  the  agricultural  value  of  well  ground  bone, 
and  there  is  no  trouble  in  selling  all  which  can  be  made 
for  from  $32  to  $35  per  2,000  lbs.,  which  admits  a  hand- 
some profit  to  the  mill,  in  spite  of  the  difficulty  of  grinding. 
Finely  ground  animal  bone,  containing  the  usual  amount 
of  nitrogen,  is  comparatively  cheap  to  the  farmer  at  these 
figures. 

2108,  sample  of  bone  meal  received  from  Mr.  R.  S.  Mitchell,  Ruffin,  N.  C, 
said  to  be  "  Star  Brand  Flour  of  Raw-bone,"  manufactured  by  Allison  &  Ad- 
dison, Richmond,  Va.  Used  in  making  the  mixtures  Nos.  1979  and  1980, 
analyzed  below,  and  used  by  Mr.  Mitchell  upon  tobacco.  This  is  an  excellent 
specimen  of  bone  meal,  though  not  quite  so  fine  mechanically  as  it  should  be. 
It  contains  : — 

Total  phosphoric  acid  19.37  per  cent.,  equivalent  to  bone  phosphate,  42.29 
per  cent. 

Nitrogen  4.47  per  cent.,  equivalent  to  ammonia,  5.43  per  cent. 
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Dissolved  bone  is  produced  by  treating  ground  bone  with 
sulphuric  acid.  This  is  sometimes  attempted  upon  the 
farm,  but  is  difficult  to  accomplish  there.  If  the  farmer 
wishes  to  decompose  the  bones  or  bone  meal,  he  had  best 
do  it  with  ashes,  lime  or  lye,  instead  of  with  acid.  Dis- 
solved bone  is  easily  produced  at  the  factories  where  they 
have  the  proper  vessels  for  containing  acid  and  the  proper 
machinery  for  mixing. 

The  following  are  specimens  of  such  dissolved  animal 
bone.  A  good  deal  of  the  dissolved  South  Carolina  phos- 
phate rock  is  sold  under  the  name  "  dissolved  bone,"  but 
it  can  be  easily  distinguished  from  the  true  animal  bone. 
It  contains  in  its  original  state,  of  course,  no  nitrogen. 

2105  was  received  from  Mr.  S.  B.  McKinney,  Pelham,  N. 
C,  manufacturer  not  known. 

2136  came  from  Mr.  R.  P.  McAnally,  Walnut  Cove,  N. 
C.  This  last  contains  about  a  maximum  amount  of  phos- 
phoric acid.  They  both  contain  rather  less  nitrogen  than 
usual. 


Total  phosphoric  acid, _ 

Equivalent  to  bone  phosphate, 

Soluble  and  "reverted"  phosphoric  acid, 

Equivalent  to  bone  phosphate, _ 

Insoluble  phosphoric  acid, _ 

Equivalent  to  bone  phosphate, 

Nitrogen, ._ _ 

Equivalent  to  ammonia, 

Relative  value  compared   with  compound  superphos- 
phates,   __- 


2105 


$35.06 


2136 


Per  Cent. 

Per  Cent. 

J3.25 

17.68 

29.02 

38.59 

11. 12 

17.08 

24.37 

37.28 

2.13 

0.60 

4-65 

1.31 

2.35 

2.24 

2.85 

.  2.72 

$46.40 


Chemicals  Yielding   Nitrogen  Chiefly. 


The  largest  part  of  the  sulphate  of  ammonia  of  commerce 


>^ 
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is  made  from  the  water,  which  at  all  gas  works  using  soft 
coal,  settle*  from  the  crude  gas  on  the  surface  of  the  tar. 
This  "  gas  liquor,"  as  it  is  called,  is  treated  with  lime  and 
heated  in  order  to  drive  off  the  ammonia  which  it  contains. 
This  is  caught  in  sulphuric  acid,  and  thus  converted  into 
sulphate  of  ammonia.  The  production  of  this  valuable  salt 
in  this  way  is  growing  rapidly,  and  it  ought  to  be  made  at 
every  place  where  gas  is  manufactured  from  coal.  They 
have  lately  commenced  the  production  of  it  in  connection 
with  the  gas  works  at  Richmond,  Va.,  and  there  is  no  reason 
why  we  cannot  manufacture  it  at  Raleigh,  at  Charlotte,  and 
at  every  place  in  North  Carolina  where  coal  gas  is  made. 

Dr.  Gerlach*  gives  the  average  amount  of  ammonia  in  all 
forms  found  in  gas  liquor  from  a  number  of  German  gas 
works  at  13.05  grains  per  litre,  or  752.81  grains  per  gallon. 
In  a  waste  liquor  from  the  Raleigh  gas  works  are  found 
19.23  grains  per  gallon.  The  latter  is,  however,  a  conside- 
rably diluted  gas  liquor  which  runs  into  the  sewer  there 
much  to  the  disgust  of  those  living  near  around. 

The  samples  of  sulphate  of  ammonia  analyzed  have  been 
excellent. 

I978,  sent  by  Mr.  R.  S.  Mitchell,  Ruffin,  N.  C,  was  used  in  his  mixtures 
1974  and  1980. 

2106,  from  Mr.  S.  B.  McKinney,  Pelham,  N.  C,  used  in  his  mixture  2107 
below. 

2134,  from  Mr.  R.  P.  McAnally,  Walnut  Cove,  N.  C,  used  in  his  mixture 
2138. 


Moisture,  __ 

Sulphate  of  Ammonia,  _ 
Mineral  matter  or  Ash, 


1978 


per  cent. 
0.42 

99-39 
0.19 


100.00 


2106 


per  cent. 

1-55 

98.09 

0.46 


100.00 


2134 


per  cent. 
0.32 
99.11 
o.57 


100.00 


*Polyt.  Centralbl.,  1872. 
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Nitrate  of  soda  is  formed  of  nitric  acid  and  soda,  combined 
in  these  proportions : 

Nitric  acid, _ 63. 53 

Soda, _. 36. 47 

Total, _ _ 100.00 

It  contains,  when  absolutely  pure,  16.40  parts  of  nitrogen 
in  the  hundred.  Commercial  nitrate  of  soda  is  imported 
from  Peru  and  Chili.  We  have  no  beds  of  it  at  home.  Du- 
ring the  war  nitrate  was  obtained  by  leaching  the  earth 
from  about  old  houses,  from  cellars  and  from  all  places 
where  animal  matter  had  been  decomposed  and  transformed 
into  nitrates,  just  as  it  is  in  all  soils.  It  may  be  artificially 
prepared  by  rotting  great  heaps  of  animal  refuse,  mixed 
with  broken  wall  plaster,  ashes,  &c,  and  then  leaching  with 
water  as  we  leach  ashes.  Any  nitrates  so  obtained  may  be 
converted  into  nitrate  of  soda.  But  nitrate  made  by  such 
methods  cost  too  much  for  agricultural  purposes,  especially 
since  Chili  and  Peru  afford  so  much  from  their  natural  beds 
at  such  cheap  rates.  The  imported  nitrate  of  soda  should 
not  be  mixed  with  anything  if  it  is  to  be  sold  by  this  name. 
It  is  very  liable  to  be  adulterated  with  white  sand  or  broken 
quartz,  and  with  salt  or  the  cheap  potash  salts.  The  pur- 
chaser should  see  that  it  dissolves  entirely  in  water  and 
does  not  taste  distinctly  of  salt. 

We  have  made  the  following  analyses  of  nitrate  of  soda  recently  : — 
1628,  sent  by  Mr.  J.  S.  Joyner,  Franklinton,   N.  C. 
1977,  sent  by  Mr.  R.  S.  Mitchell,  Ruffin,  N.  C. 

This  last  was  used  by   Mr.  Mitchell  in  his  mixtures  i979-*8o,  used  upon  to- 
bacco. 


Moisture, 

Common  salt, . . 
Potash, 

Sulphuric  acid, . 
Nitrate  of  soda, 


1628 


per  cent. 

per  cent. 

2.56 

0.92 

0.66 

trace. 

trace. 

trace. 

trace. 

trace. 

96.78 

97-74 

1977 
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Nitrate  of  Potash. — This  salt  which  is  commonly  known 
as  nitre  or  saltpetre  is  of  similar  composition  to  the  nitrate 
of  soda.  Owing  to  the  superior  weight  of  the  potash,  how- 
ever, it  contains  10  per  cent,  less  nitric  acid  than  the  nitrate 
of  soda.  It  contains,  when  pure,  13.8  per  cent,  of  nitrogen. 
This  salt  is  valuable  for  its  potash  as  well  as  for  its  nitrogen, 
and  is,  therefore,  in  certain  cases  where  these  two  elements 
are  needed,  a  most  powerful  manure.  Very  little  is  sold 
for  agricultural  purposes  in  this  country. 

This  article  is  yery  pure,  as  sold  to  farmers,  as  may  be  seen  by  this  analysis. 
2135,  sent  by  Mr.  R.  P.  McAnally,  Walnut  Cove,  N.  C.     Used   in  his  mix- 
ture for  tobacco,   analysis  No.  2138. 

2135 

Moisture, 0.03  per  cent. 

Nitrate  of  potash, s_ 99.48 

,      Containing  potash, 46.49 

Containing  nitrogen, 13.61  " 

The  nitrates  we  have  been  describing,  are  most  powerful 
stimulants  when  applied  to  plants  just  at  the  period  when 
they  are  developing  their  leaves.  Nitrate  of  soda  or  sul- 
phate of  ammonia  is  an  admirable  top  dressing  to  apply  to 
cereals  in  March.  After  a  severe  winter,  when  the  wheat 
has  been  very  much  endangered,  the  application  of  fifty  to 
one  hundred  pounds  of  either  of  these  salts  per  acre  will 
have  an  effect  almost  magical. 

The  increasing  interest  taken  in  wheat  growing  in  mid- 
dle and  western  North  Carolina  induces  me  to  give  some 
important  extracts  from  a  late  Bulletin  of  the  New  Jersey 
Experiment  Station.  The  present  market  prices  of  nitrate 
make  this  matter  well  worth  the  attention  of  wheat  growers. 

Nitrate  of  soda  has  been  favorably  used  for  this  purpose 
for  fifty  years  in  England.  In  the  experiment  at  the  New 
Jersey  farm,  350  pounds  of  acid  phosphate  per  acre  were 
drilled  in  with  the  wheat.  The  nitrate  of  soda  "increased 
the  yield  of  wheat  from  27  bushels  per  acre  to  34  bushels; 
it  increased  the  weight  of  straw  by  nearly  1,600  pounds, 
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and,  as  far  as  can  be  judged  at  present,  favorably  influenced 
the  growth  of  clover  and  timothy."  The  weight  of  a 
measured  bushel  of  wheat  in  each  case  was  60  pounds.  The 
analyses  of  the  grain  and  straw  show  that  the  quantity  was 
not  gained  at  the  expense  of  the  quality.  The  paper  re- 
ferred to  concludes  with  the  following  general  statements 
of  the  results  of  the  field  experiments  made  during  the  last 
fifty  years : — 

"Nitrate  of  soda,  judiciously  used  as  a  top-dressing,  will 
generally  give  a  profitable  increase  both  of  wheat  and 
straw. 

If  an  acid  phosphate  has  been  drilled  with  the  wheat, 
nitrate  of  soda  can  be  used  alone,  mixed  with  twice  its  own 
weight  of  dry  soil.  To  insure  a  perfect'  mixture  with  this 
soil,  it  is  necessary  to  break  all  large  lumps  and  pass  the 
nitrate  through  a  coarse  seive.  If  an  acid  phoshate  has  not 
been  drilled  with  the  wheat,  English  experience  teaches 
that  it  is  best  to  mix  the  sifted  nitrate  with  twice  its  own 
weight  of  sifted  salt. 

From  100  to  150  pounds  of  nitrate  of  soda  per  acre  will 
probably,  in  most  cases,  be  a  sufficient  dressing ;  larger 
quantities  in  some  cases  have  materially  increased  the 
profits. 

The  best  time  to  use  nitrate  of  soda  is  probably  soon  after 
vegetation  begins  in  the  spring,  care  being  taken  not  to 
delay  too  long,  as  there  is  danger  that  late  dressing  will 
delay  or  cause  imperfect  ripening  of  the  grain. 

If  possible,  the  nitrate  should  be  spread  just  before  a  light 
rain;  this  will  distribute  it  in  the  soil  and  aid  in  prevent- 
ing it  from  damaging  the  young  plants. 

If  wheat  has  been  injured  by  a  severe  winter,  or  if,  from 
any  reason,  it  appears  yellow  and  sickly  in  the  spring,  it  is 
claimed  that  a  light  dressing  of  nitrate  of  soda  will  often 
prove  a  serviceable  remedy. 

The  farmers,  particularly  those  who  used  phosphate  only 
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on  their  wheat  last  fall,  are  advised  to  give  this  top-dressing 
a  careful  trial." 

The  Nitrogenous  Matters  used  in  fertilizers  are  of  very  va- 
ried character  and  are  called  by  various  trade  names.  We 
have  Dried  Blood,  Tankage,  "  Azotin,"  "  Nitrogen  A.  A," 
Cracklings,  &c,  from  the  slaughter-houses  and  the  asso- 
ciate factories;  Fish  Chum,  Dried  Fish,  Fish  Scrap,  Dry 
Ground  Fish,  &c,  from  the  fisheries  and  fish-oil  factories  ; 
castor  pomace,  linseed  cake,  cotton-seed  meal,  &c,  from  the 
oil  mills  ;  hoof  and  horn  shavings,  hair-manures,  leather- 
scrap,  wool-waste,  &c,  from  the  tanneries,  wool  and  leather 
factories.  All  of  these  materials  contain  nitrogen  in  con- 
siderable amounts,  as  will  be  seen  from  the  table  at  the  end 
of  this  chapter.  They  are  sold  according  to  the  varying 
amounl  of  nitrogen  they  contain,  which  is  usually  expressed 
as  so  many  "  units  per  ton  "  or  pounds  in  2,000  pounds. 
The  nitrogen  in  these  materials  is  very  differently  available, 
however,  and  commands,  therefore,  very  different  prices  in 
the  trade.  The  nitrogen  of  blood,  tankage,  cracklings,  &c, 
is  rendered  quite  rapidly  available  under  the  ordinary  con- 
ditions of  the  soil.  Well  prepared  fish-scrap  produces  good 
results  also.  Cotton-seed  meal  has  been  found  a  good  manure 
in  the  South,  and  is  steadily  growing  in  favor  as  an  ingre- 
dient of  fertilizers. 

In  the  growth  of  the  fertilizer  production  and  the  scarcity 
of  sources  of  nitrogen  for  use  in  the  "ammoniated  "  super- 
phosphates, a  great  variety  of  factory-refuse  of  very  low  ag- 
ricultural value  is  coming  more  and  more  in  use.  If  the 
scarcity  of  "  ammoniates  "  continues  and  the  farmers  con- 
tinue to  require  ammonia  in  large  quantities  in  their  ferti- 
lizers, these  materials  must  inevitably  be  brought  into 
requisition.  Leather-scrap,  roasted  leather,  wool-waste  and 
"  shoddy,"  horn-shavings  and  horn-meal  find  sales  for  these 
purposes  occasionally  already.  These  materials  yield  up 
their  nitrogen  so  very  slowly  under  ordinary  circumstances  , 
that  they  have  a  very  low  value  agriculturally.    The  tan- 
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ning  process  is  especially  intended  to  prevent  leather  from 
rotting.  Nature  has  constructed  the  other  substances  es- 
pecially to  resist  decay.  This  whole  class  of  materials 
should  be  used,  therefore,  only  when  the  farmer  can  wait 
for  results  from  them.  They  should  not  be  put  into  com- 
mercial fertilizers,  without  special  mention  is  made  of  them, 
at  least. 

We  have  examined  specimens  of  leather,  ground  and 
roasted,  of  horn  chips,  and  steamed  horn,  of  wool-waste, 
"  shoddy,"  &c,  used  occasionally  for  these  purposes.  Their 
character  was  entirely  similar  to  the  specimens  upon  which 
we  made  a  special  report  last  year.  Our  information  is, 
that  these  materials  are  now  sold  under  their  true  name. 
The  fertilizers  in  which  they  are  used  probably  go  to  the 
States  where  there  is  no  regular  inspection,  as  their  detec- 
tion is,  as  we  have  shown,  very  easy.  They  occur  very  rarely 
in  the  fertilizers  sold  in  North  Carolina. 

The  specimens  of  "Ammonite,"  "Azotin/'&c.,  of  which  we 
have  examined  a  large  number  microscopically  during  the 
year,  have  been  found  to  be  free  from  any  admixture  of 
these  materials,  excepting  a  small  amount  of  hair  and  hoof, 
which  is  inevitable  where  whole  animals  are  worked  into 
these  products. 

Salts  yielding  Potash  chiefly. — The  more  important  of  these 
salts  are : 

Muriate  of  Potash,  containing  50  pr.  ct.  potash,  K20 

High  grade  Sulphate  of  Potash,  "     .      40       " 
Low  grade,        "  "        "  30      " 

Kainite,  "  12      " 

These  are  average  figures  for  good  commercial  articles, 
and  represent  the  grades  usually  guaranteed. 

Mirtate  of  Potash. — This  is  the  chloride  of  potassium — the 
salt  of  potash  corresponding  to  common  salt  (chloride  of 
sodium).  The  commercial  article  contains  about  80  per 
cent,  of  muriate,  the  rest  being  common  salt. 
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1629,  sent  by  Mr.  J.  S.  Joyner,  Franklinton,  N.  C.     An  excellent  sample  of 
muriate. 

Potash  52.70  per  cent.     Equivalent  to  chloride  potassium  83.42  per  cent. 

Kainite. — This  salt,  which  is  imported  from  Germany,  is 
steadily  growing  in  favor  in  the  South.  Ten  thousand  tons 
were,  probably,  used  in  North  Carolina  last  year  by  our 
cotton  farmers,  chiefly.  It  is  largely  used  as  an  ingredient 
of  fertilizers  also. 

An  analysis  of  a  rather  superior  sample  of  crude  Kainite 
gave  these  figures : 

Sulphate  of  potash, 25.38  per  cent. 

Sulphate  of  magnesia, ._ .16.76 

Chloride  of  magnesia, 13*59 

Common  salt, * 30. 1 1 

Moisture, 13-40 

Insoluble  matter, 0.73 


99-97  Per  cent. 

One  to  two  per  cent  of  sulphate  of  lime  is  frequently 
found.  We  may  take  this  as  representing  quite  closely  the 
composition  of  all  of  the  Kainite  received  in  this  country. 
It  is  an  article  of  remarkably  uniform  composition.  The 
onty  variations  are  between  the  sulphate  of  potash  and  the 
common  salt,  the  majority  of  the  samples  we  have  analyzed 
having  a  little  less  of  the  former  and  correspondingly  more 
of  the  latter  than  this  analvsis  shows. 

We  have  only  in  one  instance  found  a  sample  of  Kainite 
which  had  been  in  any  way  adulterated.  This  was  several 
years  since,  when  it  was  first  introduced  in  this  section.  It 
is  so  cheap  that  it  would  not  pay  to  adulterate  it,  if  any  one 
were  found  capable  of  doing  it,  and  the  admixture  could 
be  too  easily  detected  by  any  one,  who  knew  what  Kainite 
was.  It  is  hardly  necessary,  therefore,  for  farmers  to  send 
us  samples  of  Kainite  for  analysis.  The  slight  variations 
in  composition  are  natural  and  scarcely  to  be  avoided  in  so 
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cheap  a  product.     We  quote  the  following  analyses  from 
our  records,  made  during  1883  : — 


1955,  sent  by  W.  R.  McEachin,  Laurinburg. 
1961,  sent  by  E.  C.  Glenn,  Greenville. 
2018,  sent  by  J.  S.  Joyner,  Franklinton. 
2126,  sent  by  W.  R.  Parker,  Farmville. 

2175,  sent  by  B.  F.  Scarborough,  Falling  Creek. 

2176,  sent  by  B.  F.  Scarborough,  Falling  Creek. 


1955 

1961 

2018 

2126 

2175 

2176 

Potash, _ 

Equivalent  to  sulphate  of 

potash, 

13-54 
25-05 

14.64 
27.07 

12.58 
23.27 

12.40 

22.94 

13-47 
24.92 

12.87 

23.81 

The  chief  uses  of  Kainite  are : — 

1.  To  sprinkle  upon  the  manure  in  stalls  and  on  manure- 
heaps,  to  keep  down  the  ammoniacal  gases  and  to  enrich 
in  potash  the  animal  excrements,  naturally  poor  in  it. 

2.  To  keep  the  soil  moist.  '   . 

3.  As  a  digestive  agent  in  the  soil,  it  has  a  varied  action, 
especially  when  accompanied  by  lime.  Its  action  in  im- 
proving peaty  and  bog-soils,  (like  the  so-called  swamp  soils 
of  eastern  North  Carolina,)  should  probably  be  classified  here. 

4.  Kainite  with  lime  or  phosphate,  appears  to  be  the  spe- 
cial manure  for  legumes.  Marl,  Kainite  and  peas  thus  sup- 
ply the  means  for  improving  our  sandy  or  peaty  soils. 

5.  On  cotton,  Kainite  appears  to  promote  a  full  and 
healthy  foliage,  to  prevent  diseases  of  the  leaves,  as  "rust" 
and  "  blight,"  and  to  cause  the  plant  to  fruit  more  uniformly. 

G.  Kainite,  with  lime,  improves  the  quality  of  the  grasses 
on  sour,  wet  meadows,  producing  for  a  time  results  similar 
to  those  brought  about  by  drainage.  With  and  without 
plaster,  and  phosphate,  it  has  uniformly  improved  upland 
pastures. 

For  details  and  experiments  see  the  article  in  the  Report 
of  this  Station  for  1882. 
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Mixtures  of  Chemicals. 


1979  and  1980  were  sent  by  Mr.  R.  S.  Mitchell,  Ruffin,  N.  C,  made  of 
South  Carolina  superphosphate,  bone-meal,  sulphate  of  ammonia,  nitrate  of 
soda  and  muriate  of  potash — his  formula  for  tobacco  manure.  Mr.  Mitchell 
recommends  this  for  soils  like  his. 

2086,  from  Mr.  S.  N.  Little,  Pacific,  made  of  sulphate  of  ammonia,  sulphate 
of  soda,  nitrate  of  soda  and  dissolved  bone. 

2087  and  88,  from  Mr.  J.  A.  Gunn,  Wentworth,  ingredients  not  known. 

2138.  made  by  Mr.  R.  P.  McAnally,  Walnut  Cove,  called  the  N.  C.  Mix- 
ture for  Tobacco.  285  lbs.  nitrate  of  potash,  215  lbs.  of  sulphate  of  ammonia, 
650  lbs.  of  dissolved  animal  bone,  and  850  lbs.  of  South  Carolina  superphos- 
phate, mixed  with  fine  earth  for  application  ;  500  lbs.  per  acre.  Mr.  McAnally 
was  much  pleased  with  the  results. 

2145,  sent  by  Mr.  B.  F.  Hester,  Oxford,  proportions  not  known. 


1979 

1980 

2066 

2087 

2088 

2138 

2145 

Moisture, 

8.62 

Sand, _.. 

5.19 

17-54 

5.15 

2.56 

o.73 
3-19 

Vol.  and  organic  matter,  _  _ 

Available  phosphoric  acid, 
Insoluble  phosphoric  acid, 

Ammonia, 

Potash,- _ 

6-59 
0.26 

5-05 

4-39 

6.57 
0.32 

4.37 
3.5i 

4-39 
0.66 
2.71 
0.40 

5.36 
2.42 

3-29 
2.41 

4.21 

0-39 
2.57 
3-43 

10.61 

i-43 
6.82 
7.11 

( 

}OMPO 

3TS. 

From  farm  materials  and  chemicals. 

2112,  made  by  Dr.  R.  H.  Lewis,  Raleigh,  from  kainite,  cotton  seed  and 
floats. 

21 13,  made  by  same  from  kainite,  acid  phosphate  and  cotton  seed. 

2128,  made  by  Mr.  L.  L.  Doub,  Raleigh.  He  gives  this  account  of  it  :  "I 
put  down  15  basketfuls  (2  bushels)  of  stable  manure  direct  from  the  stalls,  the 
same  amount  of  rich,  fine  earth,  300  lbs.  kainite  dissolved  in  3  tubs  of  water, 
(which  was  sprinkled  over  the  layers),  20  bushels  of  cotton  seed  and  600  lbs.  of 
dissolved  phosphate.  I  put  13  layers  of  this  in  one  heap  and  let  it  stay  about 
a  month  and  chopped  it  up  and  sifted  it.     Used  1500  lbs.  to  the  acre. 


Moisture, 

Vol.  and  organic  matter,  _ 
Available  phosphoric'acid, 
Lnsoluble  phosphoric  acid, 

Ammonia, 

Potash, . 


2112 

2113 

42.86 

48.41 

26.72 

26.75 

0.60 

1.98 

2.85 

0.52 

1.04 

0.74 

1-77 

1.04 

2128 


31.71 

2.59 
0.95 

1. 12 
1-59 
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NORTH  CAROLINA  RESOURCES  FOR  COMMER- 
CIAL FERTILIZERS. 


It  seems  well  to  give  at  this  time  a  summary  of  the 
resources  of  North  Carolina  for  the  production  of  commer- 
cial fertilizers.  North  Carolina  imports  yearly  from  eighty 
thousand  to  ninety  thousand  tons  of  commercial  fertilizers, 
for  which  we  have  paid  at  retail,  an  average  of  $40  per  ton 
for  ammoniated  fertilizers,  $25  for  acid  phosphate,  $13  for 
kainite  and  $10  or  $12  for  lime.  Surely  it  is  time  for  us 
to  begin  to  ask  ourselves  if  we  can  produce  at  home  some 
small  part  at  least  of  these  articles  of  such  great  consump- 
tion, nearly  all  of  which  are  now  brought  from  points  out- 
side the  State.  We  need  more  home  manufactures,  and  I 
know  of  no  fitter  place  to  begin  this  work  than  in  fertilizers. 
Three  nr  four  million  of  dollars  are  annually  sent  out  of 
the  State  for  these  manufactures,  which  now  appear  to  be 
permanent  necessities  of  our  agriculture.  The  discovery  of 
extensive  workable  beds  of  phosphate  rock  in  the  State  give 
especial  interest  to  this  subject  at  this  time,  and  make  it 
important  to  take  in  review  everything  which  can  contri- 
bute to  the  production  of  fertilizers  from  home  materials. 

As  showing  most  forcibly  what  we  might  do  in  this  direc- 
tion, let  us  briefly  review  the  facts  afforded  us  by  analyses 
on  file  at  the  Station  made  upon  material  sent  us  from  va- 
rious parts  of  the  State  by  our  correspondents.  This  cannot, 
of  course,  be  a  complete  review  of  the  possibilities  of  the 
State  in  this  line,  for  we  have  not  been  able  to  get  all  of  the 
samples  which  we  should  like  to  have  analyzed,  and  if  auy- 
bodv's  material  is  omitted,  theirs  must  be  the  blame  for  not 
having  sent  us  a  sample.  We  shall  omit  the  ordinary 
poorer  marls  in  this  enumeration,  because  they  have  already 
been  sufficiently  discussed,  and  not  being  able  to  stand 
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transportation  at  the  present  rates  on  the  railroads,  do  not 
come  under  the  head  of  commercial  fertilizers.  We  will 
include,  however,  everything  which  is  actually  shipped  to 
a  distance  and  sold,  or  which  might  be  so  shipped  if  we 
had  sufficient  enterprise  to  do  so. 

This  is  a  question  of  great  economic  importance  to  the 
State.  In  considering  it,  let  us  put  aside  every  prejudice 
and  too  hastily  formed  opinion,  and  review  the  subject 
purely  from  the  standpoint  of  the  actual  needs  of  our  soils. 
It  may  be  that  we  cannot  supply  at  home  exactly  the  same 
form  of  material  we  have  been  buying  abroad,  but  if  we 
can  get  the  fertilizer  which  will  produce  the  desired  effect, 
in  a  different  but  equally  effective  and  cheap  form,  a  form 
made  from  home  materials,  we  should  accept  this  in  prefer- 
ence to  the  imported  article,  because  its  use  will  keep,  our 
money  at  home. 

I.  Phosphates. 

History. — All  the  writers  upon  North  Carolina  geology 
have  referred  to  the  coprolites  found  in  the  coal  stratas  of 
Rockingham,  Stokes,  Chatham  and  Moore,  and  in  the  marl 
beds.  Dr.  Emmons  says  in  his  report,  1852,  p.  6  :  "  They 
do  not  exist  in  sufficient  abundance,  as  I  have  seen,  in  either 
formation,  (that  is,  coal  or  marl — C.  W.  D.)  to  warrant  the 
expense  of  extracting  them.  Still,  the  facts  are  important, 
and  should  not  be  forgotten."  The  knowledge  of  the  subject 
remained  virtually  in  this  condition  from  that  time,  1852, 
to  February,  1883,  when  the  writer  caused  to  be  opened  beds 
of  low  grade  phosphate  rock  at  Castle  Hayne,  and  showed 
that  they  existed  in  sufficient  quantity  to  be  of  value  to  the 
farmers  of  the  neighborhood. 

Dr.  Emmons  in  the  same  report,  describes  some  of  the 

coprolites  he  found  in  the  various  marl  beds.     Speaking  of 

the  marl  on  the  S.  bank   of  the  Cape  Fear,  one-half,  mile 

below  Elizabeth,  he  says,  (p.  46) :  "  Coprolites  and  teeth  of, 

5 
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fish  are  common.  The  latter  are  mixed  in  the  bed  with 
shells,  more  or  less.  Both  teeth  and  eoprolites  lie  at  the 
bottom  of  the  structure,  intermixed  with  some  boDes  and 
rounded  pebbles  of  quartz.  This  layer  at  the  bottom,  in- 
termixed with  pebbles  and  rolled  eoprolites,  is  an  interesting 
feature  of  the  bed.  I  have  been  in  hopes  that  in  this  posi- 
tion in  some  favored  place,  eoprolites,  in  sufficient  quantity, 
might  be  discovered,  to  pay  the  expense  of  extracting  them 
separately.  They  possess  a  composition  superior  to  bones,, 
and  may  be  used  for  the  same  purpose  as  bones. 

The  following  results  of  an  analysis  represent,  in  the 
main,  their  composition; — 

Silica, ,_ „.. 9.68- 

Phosphate  of  lime,  _ . , 71-59 

Carbonate  of  lime, , ,i 11.28 

Magnesia, _ „__ _„ .50 

Potash, ., a  trace; 

Organic  matter  and  water, ., „_____., _  4.40 

97-35 

The  eoprolites  of  this  bed  are  all  black  or  dark  brown. 
They  are  quite  hard,  and  may  easily  be  mistaken  for  the 
dark  pebbles  of  quartz,  with  which  they  are  associated. 
They  are  generally  broken  and  are  rounded;  but  some  re- 
tain their  original  spiral  forms.  They  are  two  and  a  half 
to  three  inches  long  and  three-fourths  of  an  inch  in  diame- 
ter." 

Of  the  marl  in  the  banks  of  the  Tar  at  Greenville,  Dr. 
Emmons  says,  (p.  63)  in  the  same  report:  "The  color  is  a 
drab  or  light  yellowish  brown.  They  are  frequently  per- 
forated by  a  round  hole ;  they  have  a  close  resemblance  to 
the  ordinary  clay  stones.  Coprolites  are  associated  with 
them,  and  I  was  inclined  to  regard  them  all  as  eoprolites, 
but  it  proved  that  many  of  the  flattened  bodies  are  not 
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coprolites.     Analysis  of  one  of  them  gave  the  following 
results: — 

Insoluble  matter,  _..- _ -- 13 

Phosphate  of  lime,  _ - _-.i4.50 

Carbonate  of  lime,   — - - 10. 50 

Magnesia, . -  trace 


24.13 


The  coprolites  have  always  given  potash  when  tests  are 
applied.  These  substances  in  the  Greenville  beds  are  soft, 
and  unlike  coprolites  which  occur  on  the  Cape  Fear  river. 
They  are  unlike  them  in  color  and  form.  Most  of  them  are, 
in  their  flattened  cakes,'  not  much  unlike  a  cracker  in  form, 
though  in  this  respect,  there  is  much  diversity." 

Dr.  Kerr  refers  to  these  coprolites  of  the  marl  beds  in  two 
places.  On  page  193  of  his  vol.  I,  1875,  Geology  of  North 
Carolina,  he  says,  speaking  of  a  specimen  of  marl  from  Dr. 
Roberts,  near  Mt.  Olive,  Wayne  county,  it  "  is  a  good  rep- 
resentative of  the  marl  beds  of  the  immediate  neighborhood 
at  Jesse  Flowers',  Kornegay's,  Benj.  Carr's,  &c.  In  this 
region  the  eocene  marl  has  been  commingled  with  a  con- 
siderable per  centage  of  the  underlying  green  sand,  and 
contains  numerous  shark's  teeth,  rounded  fragments  of 
bones  and  coprolites." 

On  page  196,  of  the  same  report,  the  marl  in  the  north 
bluff  of  Waccamaw  lake,  Columbus  county,  is  described  as 
follows :  "  The  bed  is  within  three  feet  of  the  surface.  The 
upper  portion  of  the  bed,  represented  by  23,  is  full  of  de- 
composed shells  and  is  very  rich  in  lime;  the  lower  portion 
(24)  is  clayey  in  appearance,  and  in  fact,  contains  many 
black,  smooth  phosphatic  (probably  coprolitic)  nodules. 
Such  nodules  are  of  frequent  occurrence  in  the  marls  of 
both  this  and  the  preceding  age — miocene  and  eocene ;  they 
are  of  no  more  value  agriculturally  than  so  many  flint 
pebbles,  unless  ground  and  treated  with  acid." 
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Drs.  Emmons  and  Kerr  regarded  these  occasional  phos- 
pbatic  nodules  of  the  marl  beds  as  true  coprolites  or  fossil 
dung,  as  we  have  seen,  and  Dr.  Emmons's  description  and 
analysis  of  the  Cape  Fear  coprolites  leaves  little  doubt  about 
their  being  of  this  origin.  Their  position,  as  well  as  their 
composition,  show  that  the}'  are  entirely  different  from  the 
phosphates  of  Sampson,  Duplin  and  Onslow  counties,  found 
last  year,  and  described  farther  on. 

The  latter  are  large  flat  lumps,  weighing  mostly  from  10 
to  300  pounds,  and  lie  in  a  continuous  layer  in  a  sand  or 
sandy  loam,  distinct  from  the  marl.  They  contain  30  to  40 
per  cent,  of  sand,  40  to  50  per  cent,  of  phosphate  of  lime  and 
small  amounts  of  carbonate  of  lime,  fluoride  of  lime  and 
protoxide  of  iron  and  alumina.  They  are  rather  to  be 
classed  as  pseudo-coprolites  or  phosphatized  marls.  Of  the 
existence  of  this  phosphatic  rock  we  remained  in  ignorance 
until  last  February. 

On  the  28th  of  February,  Dr.  Thomas  D.  Hogg,  of  Raleigh? 
brought  the  writer  in  person  a  specimen  of  rock  from  his 
farm  at  Castle  Hayne,  in  New  Hanover  county.  This  was 
the  conglomerate  described  below,  in  which  worn  stony 
pebbles,,  sharks'  teeth,  shells,  &c,  were  bound  together  by  a 
cement  of  carbonate  of  lime.  A  few  days  later,  at  Dr.  Hogg's 
suggestion,  Mr.  George  Z.  French  sent  me  a  similar  rock 
from  his  farm  eight  miles  northeast  of  Castle  Hayne.  As 
no  examination  of  these  particular  beds  had  ever  been  made, 
I  at  once  visited  and  explored  the  immediate  localities. 
What  I  found  there  will  be  stated  below.  This  brief  inspec- 
tion of  the  localities  led  me  to  report  to  the  Board  of  Agri- 
culture that  I  deemed  the  subject  worthy  of  thorough 
examination,  and  to  ask  for  means  with  which  to  prosecute 
explorations  in  this  region.  The  Board  made  a  small  ap- 
propriation for  this  purpose  at  their  April  meeting,  and 
directed  me  to  give  the  matter  such  time  as  I  might  find  in 
the  intervals  of  other  work.  The  results  obtained  were 
promptly  published,  and  awakened  a  great  deal  of  interest 
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in  this  matter.  People  commenced  hunting  for  phosphates 
everywhere,  so  that  much  that  is  known  now  is  due  in  part, 
at  least,  to  the  efforts  of  private  parties.  Our  labors  were 
interrupted  by  the  work  connected  with  the  Boston  Expo- 
sition, but  were  resumed  immediately  upon  our  return  to 
the  State  in  November. 

The  Board  of  Agriculture  instructed  the  Director  at  the 
January  meeting  to  get  some  one  to  assist  him  in  the  field- 
work  and  to  make  a  reconnaissance  during  February  and 
March,  of  the  eastern  counties  supposed  to  contain  phos- 
phates, preparatory  to  more  thorough  investigations. 

The  services  of  Gen.  W.  Gaston  Lewis  were  secured  and 
a  hasty  survey  of  a  considerable  territory  has  been  made 
with  the  results  which  are  noted  below.  The  ready-maple 
openings  were  examined  and  the  people  were  interrogated 
to  ascertain  where  there  were  any  indications  of  the  exist- 
ence of  phosphatic  rock.  Samples  were  drawn  and  careful 
notes  made  wherever  any  phosphate,  or  other  deposit  rela- 
ted to  it,  was  found,  and  the  specimens  are  now  being  ana- 
lyzed at  the  Station.  The  object  of  this  preliminary  work 
was  to  ascertain  the  location,  character  and  extent  of  the 
phosphate  beds  so  as  to  determine  what  work  might  be 
necessary  on  the  part  of  the  Board  in  order  to  develop  them. 

The  information  we  have  gathered  is  still  in  that  unfin- 
ished condition  which  forbids  our  giving  detailed  results, 
and  renders  any  scientific  description  of  the  great  field 
impossible  at  this  time.  This  paper  is  simply  a  report  of  the 
progress,  with  some  of  the  facts  illustrating  the  economic 
features  of  the  discoveries  made  and  the  possibility  of  pro- 
ducing superphosphate  and  other  merchantable  products 
from  the  rocks  found. 

Distribution.— Phosphate  rock  has  been  found  so  far 
(March  1st,  '84,)  in  larger  or  smaller  quantities  in  Sampson, 
Duplin,  Onslow,  Pender,  New  Hanover,  Bladen,  Columbus, 
and  Brunswick  counties.  The  largest  deposits  now  known 
are  in  Duplin  and  Sampson.     The  same  rock  probably  ex- 
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tends  into  the  southern  part  of  Wayne  county.  Phosphatic 
marls  of  great  richness  are  known  to  exist  besides  in  Greene, 
Lenoir,  Pitt,  Jones,  Craven  and  Carteret  counties.  It  is 
likely  that  phosphate  will  be  found  in  these  counties. 

The  phosphatic  rock  is  found  in  two  different  relations  in 
this  field.  In  the  lower  country  we  find  worn  phosphatic 
nodules  imbedded  in  comminuted  shells,  forming  a  con- 
glomerate. In  the  up  country  we  find  the  rock  in  larger 
nodules,  slabs,  or  cakes  imbedded  in  sand.  We  shall  speak 
of  these  different  occurrences  in  the  order  in  which  they 
come  to  our  attention,  which  is  probably  the  opposite  of 
the  order  of  their  formation. 

1.  The  'phosphatic  marls  of  Pender  and  New  Hanover.  It  is 
here,  where  these  two  counties  join,  along  the  northeast 
Cape  Fear,  that  these  phosphatic  nodules  are  found  imbed- 
ded in  a  marl,  forming  the  rock  we  first  examined.  The 
beds  are  seen  wherever  the  creeks  have  cut  through  the 
sand,  or  wherever  ditches  have  been  dug,  throughout  a 
region  about  twenty-five  miles  long  and  ten  miles  wide. 
Beginning  at  the  south,  they  appear  at  various  points  about 
Wilmington ;  one  mile  east  at  the  ballast  quarry,  whence  a 
lean  phosphatic  rock  has  probably  been  shipped  to  many 
parts  of  the  world  ;  two  miles  northeast,  along  the  banks  of 
Smith's  creek ;  one  and  a  half  miles  east,  in  S.  WT.  Noble's 
marl  pits,  &c.  From  this  point  the  beds  extend  up  the 
Northeast  Cape  Fear,  appearing  chiefly  upon  the  right  bank 
of  the  river,  and  through  the  country  to  the  east  until  they 
disappear  under  the  sand  banks  of  the  coast.  Ten  miles 
north  of  Wilmington,  in  the  Castle  Hayne  neighborhood, 
they  attain  their  greatest  development  and  come  nearest 
the  surface.  They  appear  all  along  the  bank  of  the  creek 
here,  four  or  five  feet  thick.  On  the  Saunders  farm,  south 
of  the  creek,  the  nodules  lie  all  over  the  fields,  where  the 
conglomerate  came  to  the  surface  and  has  decomposed.  In 
the  fields  adjoining  the  creek,  on  Dr.  Hogg's  place,  the  con- 
glomerate is  found  within  two  feet  of  the  surface  and  four 
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feet  thick.  The  beds  cross  the  river  one  and  a  half  miles 
north  of  Castle  Hayne,  and  from  this  point  on,  appear  chiefly 
on  the  west  side,  between  the  river  and  the  line  of  the  Wil- 
mington &  Weldon  Railroad.  They  are  seen  here  again  on 
the  banks  of  the  creek  and  in  the  ditches.  They  are  ex- 
posed to  great  advantage  on  French  Bros'  farm,  three  miles 
east  of  Station  Rocky  Point,  where  marl  and  limestone  have 
been  largely  dug.  The  Messrs.  French  have  removed  the 
limestone,  for  burning  lime,  down  to  the  conglomerate  and 
exposed  it  for  several  acres.  To  the  north  from  this  point 
the  beds  are  found  on  the  Durham  farm,  the  Walker  farm, 
across  the  river  on  Gregory's  creek,  &c,  until  they  are  lost 
in  Holly  (Shelter  and  Angola  Bay  swamps.  North  of  the 
swamps,  in  Duplin,  Onslow  and  Jones,  the  phosphates  occur 
again,  but  under  different  conditions,  as  has  been  referred  to. 
Taking  French's  beds  first,  we  find  thero,  two  to  three  feet 
below  the  surface,  a  tough,  solid  shell-limestone  five  feet 
thick,  below  this  the  bed  of  conglomerate,  two  feet  thick. 
At  Castle  Hayne  there  is  either  a  mere  skim  of  the  lime- 
stone, or  none  at  all,  covering  the  four  to  five  feet  of  con- 
glomerate. Under  this  we  see  evidences  of  the  green  sand. 
At  other  places  we  find  a  layer  of  loose  nodules  on  top  of 
the  conglomerate.  At  Noble's  farm  near  Wilmington,  we 
find  a  bed  of  very  soft  marl  carrying  the  nodules,  two  feet, 
and  a  bed  of  hard  conglomerate  under  this,  two  feet  again. 
At  other  places,  a  thick  bed  of  shell  marl  rests  upon  the 
conglomerate.  In  all  cases,  the  material  forming  the  con- 
glomerate cement,  and  that  forming  the  bed  above,  is  iden- 
tical in  character.  It  looks  as  if  the  nodules  were  bedded 
first  and  the  lime  formation  followed.  The  comminuted 
shell-lime  penetrated  the  interstices  of  this  nodule  bed  and 
bound  it  together.  At  places  there  was  not  enough  of  this 
cement  to  cover  the  bed,  and  we  have  a  layer  of  loose 
nodules  on  top  of  the  conglomerate.  At  other  places  it  rises 
high  above  the  nodules  and  we  have  a  limestone  or  a  chalk 
bed  over  them,  as  at  French's.     Everywhere  the  cementing 
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material  is  the  same,  nearly  pure  carbonate  of  lime,  in  the 
form  of  shells  more  or  less  broken  and  ground  up.  The 
chalk  and  limestone  at  French's  yield  95  per  cent,  carbo- 
nate of  lime.  The  cement  between  the  nodules  differs  from 
this  only  in  -having  absorbed  a  little  phosphoric  acid  from 
the  nodules,  while  it  has  undoubtedly  given  them  some 
carbonate.  The  cement  between  the  nodules  contains  90.7 
per  cent,  of  carbonate  and  1.5  per  cent,  of  phosphate  of  lime 

The  nodules  of  this  conglomerate  bed  are  of  all  sizes  from 
a  pumpkin  to  a  bean.  They  are  smaller  about  Wilmington 
and  Castle  Hayne  and  larger  at  French's.  They  are  of  all 
shapes,  but  for  the  most  part  kidney  and  egg  shaped.  Some 
are  perforated,  though  much  less  so  than  South  Carolina 
rock.  Color,  light  grey  to  greenish  black.  Freshly  broken 
or  rubbed  together  they  give  the  odor  of  burnt  powder, 
characteristic  of  such  phosphates.  The  peculiar  thing  about 
them  is  the  large  number  of  clear,  sharp  grains  of  sand 
which  they  contain.  This  is  noticeable  in  every  specimen 
of  North  Carolina  phosphate  I  have  examined. 

Their  specific  gravity  is  2.6  to  2.7.  The  nodules,  even  in 
the  same  piece  of  conglomerate,  will  vary  very  much  in 
composition. 

The  following  is  the  complete  analysis  of  one  of  these 
nodules  from  the  conglomerate,  taken  at  random: 

Sand, _ __ _ 43.66 

Carbonate  of  lime, i 34-56 

Magnesia, _ 0.86 

Potash, „ _     0.39 

Oxide  of  iron  and  alumina, 0.56 

Phosphate  of  lime,  _ _ _   19.99 

Sulphuric  acid, , _. _  trace 

Chlorine, , ^ trace 


100.02 


The  average  per  cent,  of  phosphate  of  lime  in  a  large 
number  of  individual  nodules  separately  examined,  is  thirty- 
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two.  The  variations  in  composition  of  these  nodules  from 
different  localities,  and  even  from  the  same  locality,  are 
illustrated  by  the  following  analyses  :— 

ANALYSIS   OF   NODULES   FROM   THE   PHOSPHATIC   CONGLOMERATES. 

I.  Nos.  1981,  1982,  and  2029,  are  single  nodules  taken  from  the  conglome- 
rate at  Castle  Hayne. 

2132  is  a  collection  of  such  nodules  ground  up  together. 

II.  Nos.  2097,  2098,  2109,  2130,  are  nodules  taken  from  the  conglomerate 
at  French  Bros'  quarry,  Rocky  Point. 

III.  Nos.  2100,  2102,  are  nodules  from  the  marl  pits  of  S.  W.   Noble,  Wil- 
mington. 

The  determinations  are  calculated  on  the  substance  dried  at  2i2°F. 


I.  From  Castle  Hayne 

19S1 ._. 

1982 

2029 

2132  --- 

French's. . 

2097  _ 

2098 

2109 

2130 

Noble's— 

2100 

2102 


II. 


III. 


Sand  and  In- 
soluble 
Matter. 


per  cent. 
22.07 
33-52 
43.66 


18.50 
20.02 


3.25 
31.66 


Carbonate    of 
Lime. 


per  cent. 
42.12 

20.45 
34-55 


39-°4 
42.12 


51-34 
15-94 


Phosphate 
of  Lime. 


per  cent. 
20.50 

33-97 
19.99 
30.90 

25-34 
22.68 

13-73 
19.62 

31-59 
42.09 


Equivalent  to 

Phosphoric 

Acid. 


per  cent. 

9-39 
15-57 

9-13 
14.16 

11. 61 

10.39 
6.29 
8.99 

14-57 
19.28 


The  average  per  cent,  of  phosphate  of  lime  in  a  large 
number  of  individual  nodules  separately,  examined,  is 
thirty-two.  A  large  lot  of  nodules  ground  up  together  and 
well  mixed,  gave  30.90  per  cent,  of  phosphate  of  lime. 

The  cement  between  the  nodules  is  composed  of  comminu- 
ted shells,  with  sand  at  some  localities.  At  Noble's  and  the 
southern  end  of  the  beds  generally  the  marl  contains  more, 
at  Castle  Hayne  less,  and  at  the  northern  end  of  the  field, 
least  sand.     This  is  virtually  the  same  material  as  the  beds 
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of  limestone  and  chalk  lying  over  the  conglomerate,  as  at 
French's  place. 

The  hard  shell  limestone  at  French's  quarries  is  nearly 
pure  carbonate  of  lime.  Analyses  run  from  95  to  97  per 
cent.  His  soft  limestone  or  chalk  contains  87.64  per  cent, 
of  carbonate  of  lime.  The  cement  taken  from  between  the 
nodules  at  Castle  Hayne  was  found  to  contain 

Sand  and  insoluble  matter, __   3.04  per  cent. 

Carbonate  of  lime,  _ _ _ go. 80         ' ' 

*Phosphate  of  lime, 1.46         " 

^Equivalent  to  phosphoric  acid, _  0.67         " 

COMPOSITION   OF   THE   CONGLOMERATE   TAKEN   AS   A   WHOLE. 

I.  No.  1994  was  taken  from  Castle  Hayne,  Dr.  T.  D.  Hogg. 

II.  Nos.  2099  and  2222  are  from  French  Bros'  quarry,  Rocky  Point. 

III.  Nos.  2103  and  2104  are  from  S.  W.  Noble's  marl  pits,  near  Wilmington. 
The  determinations  calculated  on  the  substance  dried  at  2I2°F. 


I.  F7 opt  Castle  Hayne 

1994  ._ 

II.  French's — 

2099 

2222 

III.  Noble's— 

2103 

2104 


Sand  and  In- 
soluble 
Matter. 


per  cent. 


20.28 
24.96 

42.98 

35-48 


Carbonate    of 
Lime. 


per  cent. 


57.29 
54-71 

10.12 

51.81 


Phosphate    of 
Lime. 


per  cent. 
13.40 

11. 81 
16.42 

26.64 
6.40 


Equivalent  to 

Phosphoric 

Acid. 


per  cent. 
6.14 

5.41 


12.57 
2. S3 


The  ground,  Conglomerate. — The  economic  relations  and  ag- 
ricultural value  of  these  deposits  are  being  tested  this  year 
b}7  various  persons.  Dr.  Hogg  has  erected  a  mill  and  is 
grinding  for  his  own  use.  The  following  is  the  analysis  of 
a  sample  of  his  grinding. 

The  conglomerate  is  very  easily  mined.  After  the  two 
feet  of  earth  is  removed  with  plows  and  scrapers,  the  deposit 
is  shattered  with  powder,  crushed  and  ground.  This  rep- 
resents, therefore,  the  character  of  the  whole  four  to  five 
feel  beds. 
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Analysis  No.  2,333.  The  specimen,  fresh  from  the  mill, 
contained,  moisture  J. 39  per  cent.  Calculated  on  the  sample 
dried  at  212°F. 

Carbonate  of  lime, _. 64. 26  per  cent. 

^Phosphate  of  lime, _._ 11.16  " 

Magnesia, 0.81 

Potash, __ 0.40 

Sulphates  and  chlorides, —  traces. 

Sand,  soluble   silica,  oxide  of  iron,   alumina,  &c,  un- 
determined,   ._ 23.37  per  cent. 

100.00 
^Equivalent  to  phosphoric  acid, _ T  —     5. 11 

We  may  regard  this  as  an  excellent  marl  with  the  addi- 
tion of  11  per  cent,  of  phosphate  of  lime  and  J-  per  cent,  of 
potash,  which  amount  is  found  uniformly  in  all  of  these 
beds. 

This  deposit  will  yield  at  this  and  several  other  places 
almost  unlimited  quantities  of  this  material.  It  can  be 
mined  and  ground  very  easily,  as  has  been  shown,  and  it  is 
found  immediately  upon  navigable  water.  Lime  is  the 
chief  agent  in  improving  all  classes  of  soils  in  the  eastern 
part  of  the  State,  and  is  specially  applied  to  a  number  of 
crops,  as  peanuts,  peas  and  oats.  This  marl,  with  the  addi- 
tion of  phosphate  and  a  little  potash,  must  inevitably  prove 
of  the  greatest  value  to  the  whole  section. 

The  plan  of  burning  the  Conglomerate.— -Sir  John  Bennett 
Lawes  first  suggested,  in  a  letter  to  Mr.  George  Z.  French 
and  the  writer,  the  plan  of  reducing  this  rock  by  burning. 
His  expectation  was  that  the  rock  contained  sufficient  car- 
bonate of  lime  to  reduce  it  all  to  a  powder  by  burning  and 
slaking.  He  expressed  the  belief  at  the  same  time  that  the 
phosphate  thus  reduced  would  be  available  to  plants.  Mr. 
French  and  Dr.  Hogg  have  both  acted  upon  this  valuable 
suggestion  and  prepared  the  following  articles.  The  nodules 
contain  too   much  phosphate  and  silica  to  be  materially 
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broken  down  by  the  burning.  The  lime  between  the  nodules 
breaks  down  perfectly  on  slaking  the  rock  after  burning, 
which  suggested  to  Mr.  French  this  plan  of  separating  the 
nodules  from  the  excess  of  carbonate  of  lime. 

We  give  sample  analyses  of  the  products  prepared  in  this 
way.  Some  of  the  nodules  were  slightly  fused.  They  were 
taken  just  as  they  came  from  the  sieve  with  considerable 
lime  still  adhering  to  them.  The  nodules  are  ver}7  brittle 
in  this  state  and  grind  easily.  The  lime  is  a  fine  yellowish 
white  powder. 

The  phosphate  conglomerate  before  and  after  being  burnt. 

No.  2222,  is  the  rock  before  being  burnt,  2223,  after  the  burning.  The 
specimens  were  selected  as  of  the  same  character,  but,  according  to  the  analy- 
sis, do  not  appear  to  have  been  so.     These  came  from  Mr.  Geo.  Z.  French. 

No.  2231,  is  also  a  specimen  of  the  burnt  rock,  from  Castle  Hayne. 

2222  2223  2231 


per  cent.  per  cent.  per  cent. 

Sand  and  insoluble  matter, 24.96  36.49  32.29 

Phosphate  of  lime, '. 16.42  20.34  15. n 

Carbonate  of  lime, 54-71     *  

Lime,  as  oxide  and  hydrate,. ..._  37.52                 

Oxide  of  iron  and  alumina,  and  loss,     3.91  5.65                 


100.00  100.00 


Fuel  is  cheap  in  this  section,  and  it  appears  that  burning 
and  grinding  might  prove  a  good  plan  for  treating  this  rock. 
Lime  is  a  well  known  and  highly  valued  manure.  It  is 
largely  used  already  on  our  farms,  and  will  be  more  used 
as  the  swamp  lands  of  the  East  are  brought  under  cultiva- 
tion. Such  lime  as  the  above,  No.  2223,  with  20  per  cent, 
of  phosphate  of  lime,  must  prove  a  good  manure  in  many 
cases.  Some  of  the  agricultural  limes  sold  in  the  State  are 
about  such  mixtures  as  this  would  be,  if  mixed  with  one- 
fourth  its  weight  of  kainite.  This  burnt  rock  can  un- 
doubtedly be  supplied  at  very  low  figures. 

Burnt,  Slaked  and  Sifted. — If  it  is  desirable,  two  grades  of 
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material  can  be  easily  produced  from  this  burnt  rock.  The 
rock  slakes  easily  with  water,  and  the  lime  can  be  sifted 
from  the  nodules. 

2250.     Phosphate    conglomerate,     from    French's   quarries,    burned,  water 
slaked  and  sifted.     This  is  the  fine  portion  passing  through  the  seive. 

22.51.     The  nodules  from  the  same,  with  considerable  lime  still  adhering. 

2250  2251 

per  cent.  per  cent. 

Sand  and  insoluble  matter,  _ 16.76  36.53 

Phosphate  of  lime, 6.89  20.04 

Lime  in  hydrate  and  carbonate, 60.00  38.36 

Combined  water,  carbonic  acid,  oxide  of  iron  and 

alumina, 16.35  5-°7 

100.00  100.00 

In  a  second  lot  of  samples  from  French  Bros,  we  found 

In  the  phosphatic  lime.         In  the  coarse  part. 
Phosphate  of  lime, _  .11.13  40.84  per  cent. 

The  following  similar  specimens  were  prepared  from  the  Castle  Hayne  rock  : 

2344.     Coarse,  left  2345.     Powder  pass- 
on  seive.     Phos-  ing    through     the 
phatic  nodules.  sieve.    Phosphatic 
lime. 

Sand  and  insoluble  matter, 31.08  per  cent.  22.49  Per  cent. 

Carbonate  of  lime, 22.75  9.00         " 

♦Phosphate  of  lime, 28.90         "  6.77         " 

Lime,  as  hydrate  and  oxide,  _ 9.94  37-i6 

Potash, _ _ _  0.21          "  0.30         " 

Alumina,  oxide  of  iron,  combined 
water,  soluble  silica,  &c,  unde- 
termined,  _   7.12         "  24.28          " 


100.00  100.00 

♦Equivalent  to  phosphoric  acid,..   13.24         "  3.10         " 

This  lime  must  prove  very  useful.  It  is  a  stronger  lime 
than  the  one  made  from  the  whole  rock,  and  could  be  used 
where  a  more  energetic  action  was  required  and  less  phos- 
phate, as  upon  very  sour  meadow  and  bottom  lands.     The 
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nodules  might  possibly  be  separated  in  a  similar  way  from 
the  excess  of  carbonate  of  lime,  to  be  ground  for  use  as  in- 
soluble phosphate,  or  making  into  superphosphate.  Such 
insoluble  phosphates  with  lime  are  highly  esteemed  in 
France  and  England.  They  certainly  deserve  a  trial  on 
peas,  peanuts,  oats,  wheat,  &c,  where  lime  and  phosphates 
are  known  with  us  to  do  so  well  in  combination. 

The  effect  of  this  phosphatic  lime  may  be  judged  from 
the  following  observation,  made  on  French  Bros'  farm  near 
Rocky  Point.  The  formation  carrying  this  carbonate  of 
lime  and  phosphate  of  lime  occurs  there  five  feet  below  the 
surface.  In  digging  the  rock  a  yellowish,  sand}7  loam,  which 
lies  immediately  upon  this  formation,  has  been  thrown  out 
in  large  quantities.  Vegetation  grew  luxuriantly  upon  the 
fresh  banks  of  this  earth,  and  where  thrown  over  the  adja- 
cent cultivated  fields,  it  lias  improved  them  to  a  marked 
degree.     The  following  is  an  analysis  of  this  sub-soil : 

The  fine  earth — 70.40  per  cent,  of  the  sample  as  received.  The  coarse  por- 
tion is  nearly  pure  quartz.  Moisture  at  ioo°C.=o.8o  per  cent.  The  fine  earth 
dried  at  ioo°C,  contained 

Lime, _ 0.20  per  cent. 

Magnesia, .  - •-  trace. 

Potash, o.n  per  cent. 

Soda, 0.06         " 

Phosphoric  acid, o.  17 

Sulphuric  acid, _ trace. 

Oxide  of  iron,  alumina, .. 8.40  per  cent. 

*Sand  and  insoluble  matter, 89.30         " 

Volatile  and  organic  matter, 2.17         " 

Water  lost  at  200°C _. 0.52         '•« 

100.93 

^Digested  for  five  days  with  hydrochloric  acid  and  a  few  drops  of  nitric  acid. 

This  amount  of  lime,  phosphate  and  potash  make  this, 
which  would  be  otherwise  a  barren  sand,  a  productive  soil. 
The  ingredients  are  all  doubtless  owing  to  long  contact  with 
so  .powerful  an  agent  as  lime,  in  a  readily  available  form. 
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II.    The  Phosphate  Rock  of  Sampson,  Duplin  and 

Onslow  Counties. 

On  the  17th  of  May  last,  I  received  a  sample  of  marl, 
from  Mr.  Levi  Moore,  of  Duplin,  which  reminded  me  so 
much  of  the  marl  found  in  connection  with  the  phosphate 

* 

described  above,  that  it  led  to  inquires.  Other  work  pre- 
vented my  visiting  the  locality  then,  but  in  the  course  of 
time,  Mr.  Moore  sent  me  a  specimen  of  phosphate  from, 
underneath  his  marl,  which  was  similar  to  that  described 
below.  Still  later,  samples  were  sent  me  by  Col.  A.  M. 
Faison,  of  Duplin,  (near  Sampson,)  and  other  persons  in 
Sampson  county.  In  a  personal  reconnoissance,  a  large 
number  of  samples  were  collected  in  this  region.  What 
the  extent  of  these  beds  is,  it  is  impossible  to  say  at  present. 
All  we  can  assert  now,  is,  that  a  phosphatic  rock  appears  at 
places  in  the  ditches,  marl  pits  and  creek  banks,  at  a  large 
number  of  places  south  of  Clinton  and  along  Six  Runs 
Creek, in  Sampson  ;  between  this  place  and  Warsaw  and  north 
toward  Faison's,  disappearing  under  the  sand  ridge  on  which 
the  Wilmington  &  Weldon  Railroad  runs  here;  just  east  of 
Faison's  and  south  near  Bowdeivs  Station;  throughout  the 
whole  country  between  the  headwaters  of  the  N.  E.  Cape 
Fear  and  Angola  Bay  Swamp  ;  about  Kenansville,  and  east 
at  John  W.  Murray's,  and  so  on  until  it  is  lost  sight  of  in 
the  swamps  along  the  river.  For  details,  see  the  list  of  lo- 
calities from  which  specimens  have  been  obtained,  which 
is  appended. 

Two  localities  will  illustrate  the  mode  of  its  occurrence. 
This  is  a  gently  undulating  country,  sixty  to  one  hundred 
and  twenty  feet  above  the  sea  level.  The  bed  of  phosphate, 
as  far  as  observations  go,  is  approximately  horizontal.  It 
is  found  at  all  depths,  therefore,  from  the  surface  to  twenty 
feet  below,  as  deep  as  has  been  dug.  The  surface  soil  is  a 
very  sandy  loam,  the  subsoil  a  stiff,  yellowish  or  reddish 
clay.  The  phosphate  rock  is  found  frequently  immediately 
underneath  a  stratum  of  two  to  four  feet  of  this  clay,  im- 
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bedded  in  a  course  sand.  Underneath  this  is  another  stiff, 
fine  grained  blneish  clay  again.  On  the  farm  of  Mr.  D.  J. 
Middleton,  2J  m.  E.  of  Warsaw,  for  example,  we  see  in  the 
ditches  in  his  lower  lands,  six  inches  to  one  foot  of  culti- 
vated soil  (sand)  one  and  a  half  to  two  feet  of  the  clay  and 
then  the  phosphate  rock. 

At  other  places  the  rock  occurs  underneath  a  marl.  At 
Mr.  Levi  Moore's  we  find  one  foot  of  sand,  two  to  three  feet 
of  clay,  two  to  three  feet  of  a  shell  marl  and  then  the  phos- 
phate rock  in  a  coarse  sand,  resting  upon  a  stiff  blue  clay. 
The  layer  of  phosphate  rock  is  six  to  twenty  inches  thick. 
The  rock  here  is  found  in  dark,  greenish  black,  somewhat 
rounded  lumps,  which  are  but  slightly  perforated.  They 
vary  in  size  from  one's  fist  to  great  slabs  or  cakes  weighing 
a  half  ton.  All  of  this  rock  contains  a  large  amount  of 
sharp,  coarse  sand,  as  referred  to  above. 

We  have  made  the  following  analyses  up  to  date : 

No.  2263,  from  Levi  Moore,  3  miles  southwest  of  Warsaw. 
Nos.  2334,  2336  and  2338,  from  D.  J.  Middleton,  2  miles  east  of  Warsaw. 
No.  2335,  from  R.  M.  Middleton,  1^  miles  northeast  of  Warsaw. 
No.  2337,  from  G.  W.  Middleton,  1}^,  miles  east  of  Warsaw. 
No.  2339,  from  Col.  A.  M.  Faison,  2  miles  west  of  Warsaw. 
No.  2490,  from  J.  W.  Best,  3^  mile  east  of  Warsaw. 
No.  2496,  from  L.  Franks,  2  miles  northeast  of  Richlands. 
No.  2541,  from  W.  H.  Kornegay,  3  miles  south  of  Kenansville. 
No.  2580,  from  J.  W.  Best,  3^  mile   east  of  Warsaw.     This   was  sample  of 
the  lot  ground  and  made  into  acid  phosphate. 


2263. 
2334- 
2335- 
2336. 

2337- 
233S- 

2339- 
2490. 
2496. 

2541- 
2580. 


wSand  and 

Insoluble 

Matter. 


41.06 
45.62 

44-73 
49-5S 

51-17 
52.00 

47-74 
42.90 

25.36 
38.S0 


Carbonate 
of  Lime. 


4.86 

4-59 
2.30 
4.98 

5.91 
7.72 
7.96 
4.18 
9-77 
4-65 
7-77 


Phosphate 

of  Lime. 

44-o3 

39 

86 

39 

33 

33 

33 

37 

28 

32 

59 

39 

03 

42 

46 

50 

60 

43 

94 

39 

97 

Equivalent 
to  Phospho- 
ric Acid. 


20.17 
18.26 
18.01 
17.56 
17.07 

14-93 

17.SS 

19-45 
23.18 
20.13 
1S.31 


Moisture  in 
Original 
Sample. 


3-75 

2.39 
3.26 

1.79 

0-59 
3-54 
1.08 

1.87 
0.86 
0.52 
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2488.  No.  10.  From  the  farm  of  Daniel  Bowden,  $£  m.  East  of  Bowden's 
Station,  W.  &  W.  R.  R.,  and  about  4  m.  N.  of  Warsaw.  Found  below  a  bed 
of  blue  marl,  four  to  six  feet  below  the  surface.     Stratum  6  inches  thick. 

2489.  No.  11.  From  the  farm  of  Arthur  Weeks,  ^  m.  W.  of  Bowden's. 
Picked  up  where  his  well  was  dug. 

2490.  No.  12.  Three  specimens  from  the  farm  of  J.  W.  Best,  }(  m.  E.  of 
Warsaw  and  a  short  distance  S.  of  the  Warsaw-Kenansville  road.  Two  and  a 
half  feet  below  the  surface,  a  bed  of  marl  underneath  them.  On  several  of  the 
ditches  and  branches  on  his  farm,  and  only  a  few  feet  below  the  surface.  Striat- 
um, where  these  were  dug,  6  inches  thick. 

2491.  No.  13.  From  the  farm  of  Col.  A.  M.  Faison.  Said  to  be  in  large 
quantities. 

2492.  No.  14.  From  the  farm  of  the  heirs  of  Rufus  Bowden,  1%  m.  W.  of 
Warsaw.  Specimen  from  a  marl  pit  7  feet  below  the  surface.  Stratum  6  inches. 
About  200  feet  higher  up  the  branch,  and  about  8  feet  below  the  surface  the 
same  rock  is  found.  • 

2496.  No.  18.  Coprolites  from  the  farm  of  L.  Franks,  2  m.  N.  E.  of  Rich- 
lands,  and  N.  side  of  Cobern  Creek  and  near  White  Oak  Swamp.  Found  on 
the  surface  on  the  side  of  a  hill. 

2541.  No.  21.  From  the  marl  bed  of  W.  H.  Kornegay,  3  m.  from  Kenans- 
ville  on  the  Magnolia  road.     Found  100  yards  S.  of  road. 

2542.  No.  22.  From  farm  of  G.  W.  Middleton,  3  m.  E.  of  Warsaw,  on, 
Kenansvilie  road.  Found  in  a  ditch  %  mile  north  of  house  and  3  feet  below 
surface,  and  seems  to  be  in  large  quantities  and  very  accessible. 

2543 A.  No.  23 A.  From  Grove  Branch  on  farm  of  R.  Middleton.  Founds 
feet  below  the  surface,  and  gives  indications  of  large  quantity. 

2543B.     No.  23B.   From  fish  pond  branch  on  Same  farm,  in  large  quantities. 

2544.  No.  24.  From  the  farm  of  Jesse  Swinson,  6  miles  northeast  of  War- 
saw, on  the  Warsaw-Faison  road. 

2545.  No.  25.  From  the  farm  of  J.  A.  Boyd,  il/i  miles  east  of  Warsaw,  and 
between  the  two  roads  from  Warsaw  to  Kenansvilie.  Found  in  a  ditch  two 
feet  below  the  surface,  in  large  quantities,  very  accessible. 

2546.  No.  26.  From  the  farm  of  Kilby  Hollings worth,  2  miles  north  of 
Magnolia,  on  Magnolia-Kenansville  road.  Found  in  a  ditch  3  feet  below  the 
surface,  on  the  top  of  a  white  shell  marl,  and  gives  indications  of  some  quantity. 

2547.  No.  27.  From  farm  of  L.  Middleton,  5  miles  east  of  Warsaw,  on  the 
Warsaw-Kenansville  road,  4  feet  below  the  surface. 

2548.  No.  28.  From  the  farm  of  A.  Hollingsworth,  2  miles  north  of  Mag- 
nolia, and  1%  miles  from  W.  &  W.  R.  R. 

2549.  No.  29.  From  the  farm  of  Levi  Moore,  4  miles  east  of  Warsaw,  on 
the  Warsaw-Kenansville  road.     Ten  feet  below  the  surface  and  below  marl. 

2550.  No.  30.  "  Coprolites"  from  the  farm  of  R.  Middleton,  in  the  Grove 
branch. 

2551.  No.  31.   From  farm  of  R.  Middleton. 

2552.  No.  32.  From   farm  of  A.  D.  Johnson,  \]/2  miles  southwest  of  Ke- 
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nansville,  on  the  old  Newbern-Fayetteville  road.  Large  quantities  in  the  bot- 
tom of  ditches  and  3  feet  below  the  surface,  and  in  some  places  among  marl. 
It  is  black. 

2553.  No.  33.  From  the  farm  of  G.  W.  McLammy,  3  miles  west  of  Kenans- 
ville, on  the  Kenansville-Magnolia  road. 

2554.  No.  34.  A  mixture  of  fragments  of  bone,  coprolites  and  phosphate 
rock  from  the  farm  of  J.  B.  Carr,  5  miles  north  of  Kenansville,  on  the  road  to 
Faison's  depot. 

2555.  No.  35.  "Coprolites"  from  the  farm  of  A.  D.  Johnson,  \]/z  m.  S. 
W.  of  Kenansville,  on  the  old  Newbern-Fayetteville  road. 

2556.  No.  36.  From  the  farm  of  Col.  A.  M.  Faison,  1%  m.  W.  of  Warsaw 
•on  the  plank  road.  Found  3  feet  below  surface  and  250  yards  from  his  dwell- 
ing.    Stratum  about  6  inches  thick.     Quantity  seems  large. 

2557.  No.  37.  From  farm  of  W.  H.  Faison,  5  m.  W.  of  Warsaw,  in  Samp- 
son county,  S.  of  plank  road  in  a  ditch  2^  feet  below  surface.  Stratum  6  to  8 
inches.  * 

2558.  No.  38.  From  farm  of  Edward  Mann,  6  m.  W.  of  Warsaw  and  S.  of 
plank  road,  in  Sampson  county.  Four  feet  below  surface.  Stratum  6  to  8 
inches. 

2559.  No.  39.  From  farm  of  A.  J.  Daniels,  5  m.  W.  of  Warsaw,  and  near 
and  to  the  west  of  Wilmington  and  Raleigh  road,  in  Sampson  county.  Found 
in  bottom  of  a  ditch  3^  feet  below  surface.     Stratum  8  inches. 

2560.  No.  40.  From  a  ditch  which  divides  farms  of  J.  N.  Williams  and  A. 
Blanchard,  4  m.  W.  of  Warsaw,  in  Duplin  county,  and  S.  W.  of  Col.  A.  M. 
Faison's.     Stratum  6  to  8  inches,  and  3^  feet  below  surface. 

2561.  No.  41.  Found  in  ditch  which  divides  farms  of  John  Blanchard  and 
Col.  Faison,  3  feet  below  surface,  in  Duplin  county.     Stratum  8  inches.' 

2562.  No.  42.  Found  3  feet  below  surface  on  lower  edge  of  a  hill  3  m.  S.  of 
Warsaw,  on  E.  side  of  W.  &  W.  R.  R.,  on  farm  of  W.  C.  Carlton,  in  Duplin 

•  county.     Stratum  6  to  8  inches. 

2563.  No.  43.  Found  2^  feet  below  surface,  on  the  farm  of  W.  H.  Win- 
dows, 2yi  m.  E.  of  Warsaw,  on  the  Magnolia  road,  and  on  E.  side  of  W.  &  W. 
R.  R.  in  Duplin  county.     Stratum  10  inches. 

2564.  No.  44.  Found  in  a  pit  of  blue  marl  4  feet  below  surface,  on  same 
iarm.     Stratum  6  to  8  inches. 

2565.  No.  45.  Found  on  the  surface  on  the  side  of  a  hill  on  the  same  farm. 
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2566.     No.  46.  Found  2  feet  below  the  surface  in  a  ditch  which  leads  from 
the  marl  bed  in  which  No.  2564  was  found. 


Station 

No. 

Sand  and 

Insoluble 

Matter. 

Carbonate 
of  Lime. 

Phosphate 
of  Lime. 

Equivalent 
to  Phospho- 
ric Acid. 

Moisture 

in  original 

Sample. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

2488 

50.02 

4-72 

33-32 

15-26 

0.41 

2489 

39-71 

4.48 

43-29 

19.83 

0.40 

2490 

42.96 

4.18 

42.46 

19-45 

1.08 

2491 

58.38 

2-95 

32.67 

14-55 

0.56 

2492 

60.58 

3-43 

28.88 

13-23 

0.60 

2496 

25-30 

9-77 

50.60 

23.18 

1.87 

2541 

38.80 

4.65 

43-94 

20.13 

0.86 

2542 

59-47 

3.12 

28.19 

12.91 

1-73 

2S43a 

28.09 

3-8i 

45.16 

20.70 

1-57 

2543^ 

28.92 

2.43 

57.18 

26.19 

0.92 

2544 

64.97 

2.85 

23.24 

10.64 

0.51 

2545 

48.57 

2.95 

37.72 

17.28 

1.58 

2546 

40.92 

3.56 

46.13 

21.13 

1.78 

2547 

29.46 

3-90 

54.89 

25.15 

1.06 

2548 

45- 20 

4.18 

40.09 

18.37 

0.41 

2549 

37.36 

4.96 

44-51 

20.39 

0.63 

2550 

38.82 

3-35 

46.06 

21.09 

1.56 

2551 

33.42 

3.02 

41.94 

19.22 

0.89 

2552 

58.54 

3-41 

29.85 

13.67 

0.48 

2553 

37-75 

4-39 

45-29 

20.76 

o.53 

2554 

3-55 

3-94 

73.38 

33-61 

1.65 

2555 

20.93 

3.83 

64.62 

29.68 

0-79 

2556 

39.60 

3. or 

46.56 

21-33 

1.08 

2557 

30.47 

4.84 

49-47 

22.66 

0.58 

2558 

52.00 

3.93 

33-6o 

15.39 

0.46 

2559 

42.79 

4.20 

42.00 

19.24 

o.34 

2560 

43-11 

4-54 

42.20 

19-33 

0.80 

2561 

40.12 

3.59 

45.05 

20.64 

0.58 

2562 

48.13 

3.17 

39-40 

18.05 

1.06 

2563 

42.06 

3.65 

45.16 

20.73 

0.23 

2564 

48.32 

3.50 

37-95 

17.29 

1.50 

2565 

52.52 

2.84 

31.45 

14.38 

0.80 

2566 

63.85 

r.8r 

23.05 

10.78 

6.10 

The  rock  varies  but  slightly  in  composition  at  any  given 
locality,  but  it  varies  gradually  mile  by  mile  thus,  as  it  con- 
tains more  or  less  sand. 

We  find  in  this  up-country  all  of  the  grades  of  phosphatic 
nodules  which  we  first  found  in  the  calcareous  conglome- 
rates of  New  Hanover  and  Pender.  The  latter  are  only 
much  smaller,  more  worn  .and  mixed,  all  grades  together. 
W  e  may  fairly  conclude,  then,  that  the  conglomerate  was 
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made  by  the  breaking  up  and  mingling  of  beds  of  phos- 
phatic  rock,  like  those  seen  to-day  in  the  up-country. 
Spread  out  over  the  bottom  of  a  lagoon,  the  ground  shells 
were  spread  over  them  later,  and  filling  all  the  interstices 
between  the  lumps,  bound  them  together  into  the  conglom- 
erate we  find  now  at  Castle  Hayne,  Rocky  Point,  &c. 

Selecting  a  place  convenient  to  the  railroad,  we  dug  a 
lot  of  rock  to  see  what  the  yield  per  acre  would  be.  Gen. 
Lewis,  who  had  charge  of  the  work,  reports  as  follows : 

"  Enclosed  please  find  statement  of  cost  of  excavating  fifty 
tons  of  phosphate-rock  on  the  farm  of  J.  W.  Best,  near  War- 
saw. Also  cost  of  hauling,  loading,  &c.  This  is  not  a  fair 
basis  to  calculate  on  for  the  future.  The  weather  was  ex- 
tremely bad,  the  laborers  green,  and  the  hauling  picked  up 
promiscuously.  I  had  an  overseer  for  ten  hands.  One 
overseer  would  be  sufficient  for  twenty-five  or  thirty  hands. 
With  a  well  organized  force,  I  think  I  could  reduce  the  cost 
of  getting  out  and  hauling  the  rock  one-third.  You, will 
also  notice  that  the  ditching  was  expensive.  The  extreme 
wet  weather  and  bigh  water  necessitated  bringing  up  the 
fall  of  a  canal  and  ditch  to  rid  us  of  the  water  accumulating 
in  the  pits. 

Fifty  tons:  Cubic  yards  excavated,  681;  fraction  of  an 
acre  0.11. 

Cost  of  Excavation, , $110.05 

"     "  Hauling, 33.75 

"     "  Loading  on  cars, 2.75 

"     "  Ditching,. _ 18.75 

Total, .$165 .  30 

Respectfully  submitted,  W.  G.  LEWIS." 

It  cost  us  thus,  in  spite  of  the  novelty  of  the  work,  the 
crudeness  of  all  the  arrangements  for  it  and  the  extrava- 
gant prices,  paid  for  everything,  a  little  over  three  dollars 
per  ton  to  put  the  phosphate  on  the  cars,  hauling  it  three- 
quarters  of  a   mile.     This  rock   would,  with   experienced 
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labor,  have  been  gotten  out  much  cleaner,  and  have  been 
thus  reduced  in  bulk.  We  secured,  however,  fully  forty-six 
tons  of  clean,  workable  phosphate  from  that  first  0.11  acre, 
which  is  at  the  rate  of  four  hundred  and  eighteen  tons  per 
acre.  We  dare  not  conclude  from  this  that  the  whole  field 
will  yield  this  well  or  no  better.  This  is  only  one  small 
place.  Smaller  excavations  at  other  places  yielded  us  vary- 
ing amounts  of  phosphate  up  to  twice  the  weight  obtained 
at  J.  W.  Best's;  none  less  than  that.  This  rock  is  massive, 
but  little  perforated,  and,  in  good  weather,  can  be  easily 
cleaned  ;  possibly  washing  will  not  prove  necessary.  The 
rock  lies  in  sand,  which  falls  away  as  soon  as  it  is  dry.  It 
contained  a  little  over  one  per  cent,  of  moisture  as  it  was 
shipped  from  the  field. 

A  portion  of  the  rock  iust  described  was  dried,  ground 
and  manufactured  into  superphosphate  under  my  direction, 
at  the  Navassa  Guano  Company's  works  at  Wilmington. 
We  made  a  number  of  experiments  to  ascertain  the  best 
amount  of  acid  and  the  best  strength  to  use.  A  sample  of 
the  dried  and  ground  rock  was  found  to  contain  : 

Moisture, _> _ 0.52  per  cent. 

*Phosphate  of  lime, -39-97 

Carbonate  of  lime,   _ 7.77 

^Equivalent  to  phosphoric  acid, » 18.31         " 

The  rock  works  remarkably  well,  the  reaction  takes  place 
very  promptly  and  completely,  and  the  mass  is  left  in  a 
very  porous  condition  and,  therefore,  dries  out  rapidly.  In 
each  case  below,  the  sample  for  analysis  was  drawn  twenty- 
four  hours  after  the  rock  was  manipulated  and  sealed  up. 
One  thousand  pounds  of  the  above  rock,  ground  to  pass  a 
60  mesh,  were  used  in  the  first  three  experiments. 

The  last  three  were  only  ground  50  mesh. 
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ANALYSES   OF   NORTH    CAROLINA    SUPERPHOSPHATE. 


Amount 
of   ► 
Acid  in 
pounds. 

Strength 
of  acid. 

Water 

found 

after  24 

hours. 

Soluble 
Phospho- 
ric Acid. 

Reverted 
Phospho- 
ric Acid. 

Insoluble 
Phospho- 
ric Acid. 

Total  Phos- 
phoric 
Acid. 

800  lbs. 
700     " 
600     " 
550     " 
600     " 

575     " 

47  per  ct. 
50      " 
50      " 
50      " 

47      " 
50      " 

16.21p.ct. 
15.26    " 
10. 91     " 
11.30    " 

13-03     " 
11.83     " 

10.91p.ct. 
11. 12    " 
11. 41     " 
11.39    " 
11.63     " 
10.78     " 

0.0  p.  ct. 
0.0      " 
0.67    " 
0.41     " 
0.43     " 
0.62    " 

0.0  p.  ct. 
0.0       " 
0.97    " 
1. 11     " 

0.35     " 
0.96    " 

10.91   per  ct. 
11. 12         " 

I3-05 

12.91         " 
12.41 
12.36 

The  first  two  contained  an  excess  of  acid.  Six  hundred 
to  650  lbs.  is  about  the  right  amount  of  acid  to  this  rock. 
This  is  a  considerably  less  amount  than  is  usually  required 
in  producing  superphosphate,  900  lbs.  being  generally  used 
to  the  1,000  lbs.  of  rock  in  making  acid  phosphate  from 
South  Carolina  phosphate.  This  of  course  cheapens  the 
product  just  so  much.  A  saving  of  one-third  of  the,  sul- 
phuric acid  is  a  very  great  item.  With  this  small  amount 
of  acid  even,  the  solution  of  the  North  Carolina  phosphate 
is  so  complete  and  prompt  and  the  product  dries  out  so  well, 
that  an  article  is  insured  at  once  equal  to  the  average  of  super* 
phosphate  produced  from  the  other  materials  used  in  this 
country. 

The  result  is  unexpectedly  good  for  rock  of  this  character, 
which  is  considerably  below  the  best  of  our  North  Carolina 
phosphate.  The  experiments  were  necessarily  hasty  and 
somewhat  crude.  A  rock  containing  10  per  cent,  more  of 
phosphate  might  have  been  used  and  careful  treatment 
would  produce  a  much  superior  article.  When  one  con- 
siders the  massiveness  of  this  rock  and  the  ease  with  which 
it  can  be  gotten  out  and  prepared  for  the  factory,  in  con- 
nection with  the  fact  just  stated,  there  can  be  little  doubt 
that  the  rock  will  be  successfully  manufactured  into  super- 
phosphate at  no  distant  time. 

Such  superphosphate  is  in  great  demand  now  and  prom- 
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ises  to  remain  the  chief  agent  for  fertilizing  North  Carolina 
soils.  A  home  supply  of  phosphate  must  prove,  therefore, 
of  incalculable  and  lasting  benefit  to  the  State. 

List  of  specimens  of  supposed  phosphate  rock,  collected  by  Gen. 
Lewis.  Specimens  clearly  not  phosphate,  are  omitted.  There  can  be  little 
doubt  but  that  all  of  these  contain  some  phosphate.  A  few  only  have  been 
analyzed  up  to  the  time  we. go  to  press. 

10.  From  the  farm  of  Daniel  Bowden,  |^  m.  East  of  Bowden's  Station,  W. 
&  W.  R.  R.,  and  about  4  m.  N.  of  Warsaw.  Found  below  a  bed  of  blue  marl, 
four  to  six  feet  below  the  surface.     Stratum  6  inches  thick. 

11.  From  the  farm  of  Arthur  Weeks,  ^  m.  W.  of  Bowden's.  Picked  up 
where  his  well  was  dug. 

12.  Three  specimens  from  the  farm  of  J.  W.  Best,  |^  m.  E.  of  Warsaw  and 
a  short  distance  S.  of  the  Warsaw-Kenansville  road.  Two  and  a  half  feet  below 
the  surface,  a  bed  of  marl  underneath  them.  On  several  of  the  ditches  and 
branches  on  his  farm,  and  only  a  few  feet  below  the  surface.  Stratum,  where 
these  were  dug,  6  inches  thick. 

13.  From  the  farm  of  Col.  A.  M.  Faison.     Said  to  be  in  large  quantities. 

14.  From  the  farm  of  the  heirs  of  Rufus  Bowden,  1%  m.  W.  of  Warsaw. 
Specimen  from  a  marl  pit  7  feet  below  the  surface.  Stratum  6  inches.  About 
200  feet  higher  up  the  branch,  and  about  8  feet  below  the  surface  the  same 
rock  is  found. 

17.  Coprolites  from  the  farm  of  J.  M.  F.  Brock,  2  m.  N.  E.  of  Richlands, 
Onslow  county.  Said  to  be  in  large  quantities,  and  in  Jenkin's  branch  very 
accessible. 

18.  Coprolites  from  the  farm  of  L.  Franks,  2  m.  N.  E.  of  Richlands,  and 
N.  side  of  Cobern  Creek  and  near  White  Oak  Swamp.  Found  on  the  surface 
on  the  side  of  a  hill. 

21.  From  the  marl  bed  of  W.  H.  Kornegay,  3  m.  from  Kenansville  on  the 
Magnolia  road.     Found  100  yards  S.  of  road.     A  good  rock. 

22.  From  farm  of  G.  W.  Middleton,  3  m.  E.  of  Warsaw,  on  the  Kenans- 
ville road.  Found  in  a  ditch  %  m.  N.  of  house  and  3  feet  below  surface,  and 
seems  to  be  in  large  quantities  and  very  accessible. 

23A.  From  Grove  branch  on  farm  of  R.  Middleton.  Found  3  feet' below 
the  surface,  and  gives  indications  of  large  quantity. 

23B.  From  fish  pond  branch  on  same  farm,  in  large  quantities,  but  seems 
poor. 

24.  From  the  farm  of  Jesse  Swinson,  6  m.  N.  E.  of  Warsaw,  on  the  Wai- 
saw-Faison  road. 

25.  From  the  farm  of  J.  A.  Boyt,  1%  m.  E.  of  Warsaw,  and  between  the 
two  roads  from  Warsaw  to  Kenansville.  Found  in  a  ditch  2  feet  below  the 
surface  in  large  quantities,  very  accessible. 

26.  From  the  farm  of  Kilby  Hollingsworth,  2  m.  N.  of  Magnolia,  on  Mag- 
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nolia-Kenansville  road.     Found  in  a  ditch  3  feet  below  the  surface,  on  the  top 
of  a  white  shell  marl,  and  gives  indications  of  some  quantity. 

27.  From  farm  of  L.  Middleton,  5  m.  E.  of  Warsaw,  on  the  Warsaw-Ke- 
nansville  road,  4  feet  below  surface. 

28.  From  the  farm  of  A.  Hollingsworth,  2  m.  N.  of  Magnolia  and  1^  m. 
from  W.  &  W.  R.  R. 

29.  From  the  farm  of  Levi  Moore,  4  m.  E.  of  Warsaw  on  the  Warsaw-Ke- 
nansville  road.     Ten  feet  below  the  surface  and  below  marl 

30.  Coprolites  from  the  farm  of  R.  Middleton,  in  the  Grove  branch,  seem 
to  be  rich. 

32.  From  farm  of  A.  D.  Johnson,  i}£  m.  S.  W.  of  Kenansville,  on  the  old 
Newbern-Fayetteville  road.  Large  quantities  in  the  bottom  of  ditches  and  3 
feet  below  the  surface,  and  in  some  places  among  marl.  It  is  black  and  looks 
well. 

34.  Coprolites  from  the  farm  of  J.  B.  Carr,  5  m.  N,  of  Kenansville,  on  the 
road  to  Faison's  depot. 

35.  Coprolites  from  the  farm  of  A.  D.  Johnson,  1^  m.  S.  W.  of  Kenans- 
ville, on  the  old  Newbern-Fayetteville  road.     They  appear  to  be  rich. 

36.  From  the  farm  of  Col.  A.  M.  Faison,  2*^  m.  W.  of  Warsaw  on  the 
plank  road.  Found  3  feet  below  surface  and  250  yards  from  his  dwelling. 
Stratum  about  6  inches  thick.     Quantity  seems  large. 

37.  From  farm  of  W.  H.  Faison,  5  m.  W.  of  Warsaw,  in  Sampson  county, 
S.  of  plank  road  in  a  ditch  2)4  feet  below  surface.     Statum  6  to  8  inches. 

38.  From  farm  of  Edward  Mann,  6  m.  W.  of  Warsaw  and  S.  of  plank  road, 
in  Sampson  county.  Four  feet  below  surface.  Stratum  6  to  8  inches.  Quan- 
tity seems  fair. 

39.  From  farm  of  A.  J.  Daniels,  5  m.  W.  of  Warsaw,  and  near  and  to  the 
west  of  Wilmington  and  Raleigh  road,  in  Sampson  county.  Found  in  bottom 
of  a  ditch  3^2  feet  below  surface.     Stratum  8  inches.     A  good  rock. 

40.  From  a  ditch  which  divides  farms  of  J.  N.  Williams  and  A.  Blanchard, 
4  m.  W.  of  Warsaw,  in  Duplin  county,  and  S.  W.  of  Col.  A.  M.  Faison's. 
Stratum  6  to  8  inches,  and  2>}z  feet  below  surface. 

41.  Found  in  ditch  which  divides  farms  of  John  Blanchard  and  Col.  Faison, 
3  feet  below  surface,  in  Duplin  county.     Stratum  8  inches. 

42.  Found  3  feet  below  surface  on  lower  edge  of  a  hiil  3  m.  S.  of  Warsaw, 
on  E.  side  of  W.  &  W.  R.  R.,  on  farm  of  W.  C.  Carlton,  in  Duplin  county. 
Stratum  6  to  8  inches. 

43.  Found  2%  feet  below  surface,  on  the  farm  of  W.  H.  Windows,  2)4.  m. 
S.  E.  of  Warsaw,  on  the  Magnolia  road,  and  on  E.  side  of  W.  &  W.  R.  R.  in 
Duplin  county.     Stratum  10  inches. 

44.  Found  in  a  pit  of  blue  marl  4  feet  below  surface,  on  same  farm.  Stratum 
6  to  8  inches. 

45.  Found  on  the  surface  on  the  side  of  a  hill  on  the  same  farm. 

49.     Found  in  a  ditch  which  divides  farms  of  J,  R.  West  and  E.  A.  Merritt, 
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5  m.  S.  W.   of  Warsaw,  on  S.  side  of  Stuart's  creek,    3  feet  below  surface. 
Stratum  12  inches,  and  gives  evidence  of  considerable  quantity. 

50.  From  farm  of  Thos.  Turence,  5  m.  S.  W.  of  Warsaw,  on  S.  side  of 
Stuart's  creek,  on  Kenyon  and  other  branches.  Found  in  large  quantities  and 
nearly  on  the  surface.  Said  to  be  a  stratum  of  2  feet,  and  a  foot  lower  another 
stratum  of  I  foot. 

51.  From  the  farm  of  A.  West,  6  m.  S,  W.  of  Warsaw,  and  S.  of  Stuart's 
creek,  on  a  tributary  of  said  creek.  Two  and  a  half  feet  below  surface  in  bot- 
tom of  a  ditch.     Stratum  8  to  10  inches,  and  indications  of  some  quantity. 

52.  From  farm  of  Jesse  Swinson,  6  m.  N.  E.  of  Warsaw,  on  the  Kenans- 
ville-Goldsboro  road.  One  foot  below  surface  in  a  ditch  on  S.  of  Goshen  swamp.- 
Near  the  surface  rock  seems  to  be  in  abundance,  and  it  is  said  in  a  marl  pit  the 
stratum  of  loose  rock  was  10  feet  thick. 

53.  From  farm  of  R.  W.  Boyette,  4^  m.  N.  E.  of  Warsaw,  on  Kenans- 
ville-Faison  road.  Found  1^  feet  below  surface.  Stratum  12  inches.  Rock 
seems  abundant  and  very  accessible. 

56.  From  farm  of  L.  Aaron,  1  m.  S.  E.  of  Warsaw,  and  adjoining  farm  of 
J.  W.  Best.     Three  feet  below  surface  and  in  quantity.     Stratum  8  inches. 

65.  From  farm  of  Henry  Best,  3  m.  W.  of  Warsaw,  4  feet  below  surface. 

66.  From  farm  of  R.  D.  Sessions,  near  Whiteville,  in  Columbus  county. 
Said  to  be  in  lar^e  quantities  and  near  surface. 

67.  From  farm  of  J.  F.  Croom,  in  Duplin  county,  I  m.  E.  of  Magnolia,  on 
Kenansville  road,  4  feet  below  surface,  on  top  of  marl.  Stratum  8  inches.  In 
fair  quantities. 

68.  From  natural  well  on  land  of  M.  West,  in  Duplin  county,  2  m.  S.  W. 
of  Magnolia,  and  near  the  road  to  Harrell's  Store,  12  feet  below  surface,  under 
a  stratum  of  white  shell  marl  4  feet  thick,  and  on  top  of  a  solid  bed  of  blue 
marl.     Stratum  6  inches. 

70.  From  farm  of  J.  F.  Taylor,  Duplin  county,  3  m.  S.  W.  of  Magnolia. 

71.  From  farm  of  J.  R.  Wells,  Duplin  county,  4  m.  S.  W.  of  Magnolia. 
From  surface  said  to  be  in  large  quantities. 

72.  From  farm  of  S.  Boone,  (col.)  in  Duplin  county,  4  m.  S.  W.  of  Mag- 
nolia. 

73.  From  farm  of  A.  S.  Colvvell,  in  Duplin  county,  8  m.  W.  of  Duplin  yoad 
on  Iron  Mine  creek,  4  feet  below  surface,  and  seemingly  in  large  quantities. 

74.  From  farm  of  J.  Alderman  in  Pender  county.  8  m.  S.  W.  of  Duplin 
road,  2>Yz  feet  below  surface,  in  a  ditch  on  S.  of  Doctor's  creek. 

75.  Farm  of  F.  Johnson,  in  Sampson  county,  1  m.  E.  of  Harrell's  Store  on 
Powell  creek,  3  feet  below  surface. 

76.  J.  F.  Taylor's  farm,  in  Sampson  county,  I  m.  E.  of  Harrell's  Store  on 
Powell  creek,  3  feet  below  surface. 

77.  Lewis  Highsmith's  farm,  in  Sampson  county,  I  m.  S.  of  Harrell's  Store, 
3^  feet  below  surface. 

78.  T.  N.  Fennell's  farm,  in  Sampson  county,  1  m.  S.  of  Harrell's  Store, 
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on   Pharisee  creek,   (a  tributary  of   Doctor's  creek,)  3^  feet  below  surface. 
Quality  seems  good. 

79.  Specimens  of  bones,  &c,  from  farm  of  T.  N.  Fennell,  1  m.  S.  of  Har- 
rell's  Store,  from  ditch  2  feet  deep. 

80.  From  R.  P.  Matthis'  farm,  in  Sampson  county,  3  m.  E.  of  Clinton  on 
plank  road,  3^  feet  below  the  surface,  on  a  branch  tributary  to  Six  Runs. 

81.  From  W.  K.  Pigford's  farm,  4  miles  N.  of  Clinton,  in  Sampson  county, 

4  feet  below  surface,  on  a  branch  tributary  to  Six  Runs. 

82.  From  L.  A.  Powell's  farm,  in  Sampson  county,  10  m.  S.  E.  of  Clinton, 

5  feet  below  surface  in  marl  bed.     Stratum  about  6  inches. 

83.  From  Rev.  Allen  Whitfield's  farm  in  Sampson  county,  6  m.  N.  of 
Clinton.  Found  3  feet  below  surface  in  seemingly  large  quantities,  in  a  stream, 
tributary  to  Six  Runs.     Stratum  about  6  inches. 

84.  From  J.  H.  Pugh's  farm  in  Sampson  county,  ij4.  m.  N.  of  Clinton,  2%, 
feet  below  surface  on  a  stream  tributary  to  Great  Cohary.  Stratum  about  8 
inches.     Quantity  seems  large. 

86.  Coprolites  from  Spencer  Merritt's  farm,  13  m.  S.  E.  of  Clinton  in  Samp- 
son county,  2  feet  below  the  surface.     Large  quantity. 

87.  Coprolites  from  farm  of  J.  D.  Carter,  in  Sampson  county,  17  m.  S.  of 
Clinton,  in  a  marl  bed  4  feet  below  surface. 

88.  Coprolites  from  farm  of  J.  H.  Pugh,  Sampson  county.  Quantity  good, 
looks  rich,  glazed  surface. 

89.  Coprolites  from  farm  of  L.  A.  Powell,  in  Sampson  county,  10  ml  S.  E. 
of  Clinton,  in  marl  bed  5  feet  below  surface.     Large  quantity. 

90.  Coprolites  from  farm  of  D.  B.  Nicholson,  in  Sampson  county,  8  m.  S. 
E.  of  Clinton. 

92.  From  J.  B.  King's  farm,  in  Sampson  county,  6  m.  W.  of  Faison,  on 
Clinton-Goldsboro  road,  3  feet  below  surface,  on  tributary  to  Six  Runs.  Black, 
looks  rich,  very  massive.     Stratum  8  inches. 

93.  From  A.  H.  King's  farm  in  Sampson  county,  II  m.  N.  W.  of  Faison's, 
on  Faison-Raleigh  road,  3  feet  below  surface  in  Six  Runs.  Very  massive, 
quantity  seems  good.     Stratum  8  inches. 

94.  From  J.  C.  Hobb's  farm  in  Sampson  county,  14  m.  N.  W.  of  Faison's, 
at  Hobb's  Cross  Roads.  Found  in  a  tributary  to  Great  Cohary,  2  feet  below 
surface,  gray  and  massive.     Stratum  6  inches. 

95.  From  farm  of  A.  Rich,  in  Duplin  county,  2%  m.  S.  of  Faison's  on  W. 

6  W.  R.  R.,  3  feet  below  surface,  in  marl  bed.     Looks  rich,  black,  massive. 
Quantity  seems  good.     Stratum  8  inches,  on  stream  tributary  to  Bear  Swamp. 

96.  From  L.  T.  Hick's  farm,  in  Duplin  county,  3  m.  S.  W.  of  Faison's,  3 
feet  below  surface  in  marl  bed,  on  branch  tributary  to  Bear  Swamp.  Quantity 
seems  good.     Stratum  8  inches.     Rock  black  sandy. 

98.  From  C.  C.  Rick's  farm,  in  Duplin  county,  2^£  m.  S.  E.  of  Faison's, 
near  W.  &  W.  R.  R.,  3  feet  below  surface  in  a  branch  tributary  to  Bear  Swamp. 
Stratum  6  inches.     Black  and  looks  very  rich.     Quantity  large. 

99.  Coprolites,  bones,  &c,  from  farm  of  L.  Lee,  in  Sampson  county,  7  m. 
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N.  W.  of  Faisons,  on  Faison-Raleigh  road.  Found  2  feet  below  surface  in  a 
ditch  tributary  to  Young's  Swamp,  thence  to  Goshen  Swamp.  Stratum  8  to  10 
inches.     In  large  quantities  and  looks  well. 

ioo.  From  farm  of  Mrs.  Mary  E.  Pass,  in  Duplin  county,  yi  m.  W.  of 
Faison's  on  Raleigh  road,  on  branch  tributary  to  Goshen  Swamp.  Stratum  15 
inches.     Quantities  large. 

II.    Sources  of  Nitrogen. 

Although  it  may  not  appear  so  at  first  glance,  the  State 
of  North  Carolina  should  not  find  it  necessary  to  import  a 
single  pound  of  ammoniating  material  in  the  fertilizers  it 
uses.  We  have  resources  at  home  sufficient  to  more  than 
supply  us  with  all  the  nitrogenous  materials  contained  in 
the  fertilizers  sold  in  the  State.  These  ammoniating  ma- 
terials, or  "  ammoniates,"  as  they  are  called  in  the  trade, 
are  the  gains  of  economy  and  foresight  in  matters  which 
we  have  entirely  overlooked  in  the  past.  I  suppose  that 
last  year  (1883)  there  were  sold  in  North  Carolina  not  less 
than  50,000  tons  of  ammoniated  superphosphates.  These 
must  have  contained  at  least  12,000  tons  of  ammoniates 
which  cost  their  manufacturers  from  thirty  to  fifty  dollars 
per  ton.  Before  the  establishment  of  several  cotton  seed 
oil  mills  in  this  State  within  the  last  two  years,  a  few  hun- 
dred tons  of  fish  offal  was  all  that  we  did  in  the  way  of 
saving  these  ammoniates.  The  cotton  seed  oil  mills  are 
producing  a  large  quantity  of  good  material  for  this  pur- 
pose, though  a  great  deal  more  might  be  done  in  the  same 
direction. 

These  ammoniates  are  made  from  the  refuse  of  various 
industries,  especially  the  meat,  fish  and  oil  industries,  which 
are  either  so  scattered  in  our  State,  that  no  one  concern  has 
in  the  past  accumulated  sufficient  refuse  to  handle  it  to 
good  advantage,  or  else  so  poorly  equipped  with  machinery 
that  they  cannot  properly  handle  their  refuse.  The  utiliza- 
tion of  all  kinds  of  factory  refuse  is  one  of  the  most  im- 
portant branches  of  industrial  science,  and  it  is  in  this  di- 
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reotion  that  the  greatest  progress  has  been  made  within  the 
]ast  few  years.  Many  industries  whose  profits  were  all 
thrown  away  in  their  refuse,  have  been  already  established 
upon  a  paying  basis,  and  have  reduced  the  prices  of  their 
chief  products,  since  they  learned  how  to  save  and  prepare 
all  forms  of  waste-products  to  the  best  of  advantage. 

We  have  already  referred,  in  a  previous  chapter,  to  the 
valuable  sulphate  of  ammonia  made  from  "gas  liquor." 
This  will  be  a  small  saving  compared  with  many  others, 
connected  with  industries  far  more  common  than  gas  works. 
Some  of  the  most  valuable  materials  now  used  in  fertilizers 
are  the  various  forms  of  refuse  which,  accumulate  about 
slaughter-houses,  lard  factories  and  the  like  places  for  work- 
ing animal  products.  In  the  great  northern  and  western 
cities,  the  strictest  economy  has  been  introduced  in  these 
matters.  The  first  step  towards  securing  this  result  is 
to  require  that  all  slaughtering  of  animals  in  the  towns  be 
done  at  or  about  one  place,  so  that  the  refuse  can  be  accu- 
mulated in  large  quantities, dried,  or  otherwise  prepared  by 
machinery,  and  shipped  in  bulk.  Considerations  of  health 
as  well  as  of  economy,  should  lead  to  this  requirement; 
instead  of  permitting  slaughter-houses  in  all  parts' of  towns 
and  cities,  and  the  accumulation  of  putrefying  animal  matter 
in  quarters  so  numerous  that  it  is  almost  impossible  to  pre- 
vent their  causing  nuisance  and  disease.  All  of  the  larger 
cities  now  have  abattoirs,  or  slaughter-houses,  provided  with 
all  conveniences  for  saving  the  blood,  entrails,  and  all  their 
other  refuse,  and  the  butchers  are  required  to  do  all  of  their 
slaughtering  at  these  places.  There  is  generally  a  special 
company  to  take  charge  of  these  abattoirs,  or  to  take  the 
offal  directly  from  them,  dry  and  grind  it.  The  blood 
is  caught  in  vats,  pumped  into  the  drying  apparatus  by 
machinery,  and  dried  down.  The  entrails  and  mixed  re- 
fuse is  thrown  into  another  vat  to  be  converted  into  a  very 
valuable  fertilizing  material  know  as  "  tankage."  The  hoofs 
and  horns  are  separated  and  saved,  to  be  cut  into  knife 
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handles,  combs  and  the  like,  and  the  very  sawdust  and 
scrap  is  saved  to  make  fertilizers.  The  bones  are  separated 
for  similar  purposes,  while  their  scrap  is  ground  into  bone 
meal  or  made  into  dissolved  bone.  One  can  form  no  ade- 
quate conception,  until  it  was  seen  once,  of  the  large  amount 
of  valuable  material  that  can  be  collected  this  way  in  every 
small  town,  if  things  are  only  once  organized  for  it  and  then 
properly  controlled.  Such  an  institution  is  a  gain  to  the 
health  of  a  town,  of  money,  to  the  butchers,  of  valuable 
material  to  the  manufacturers  of  fertilizes,  and  of  an  excel- 
lent manure  for  the  farmers.  The  proper  control  of  the 
slaughtering  business  is  necessary  also  to  prevent  the  sate 
of  infected  meat,  as,  for  example,  hog  meat,  containing 
trichinse,  cysticercus  cellulgsa,  etc.  In  this  connection  see  the 
letters  contained  in  Appendix  A. 

While  the  methods  just  indicated  are  entirely  within  the 
reach  of  small  towns,  still  more  refined  management  charac- 
terizes these  industries  in  the  larger  cities.  The  larger 
towns,  yielding  more  material,  have  recently  established 
works  for  manufacturing  it  to  still  better  advantages.  Much 
of  this  animal  material  contains  fat  which  is  of  no  value, 
but  only  so  much  dead-weight  in  the  fertilizer,  but  which, 
when  properly  separated  from  the  refuse,  is  of  great  value 
for  making  oil  for  lubricating  purposes,  soap,  and  candles. 
These  establishments  are  generally  known  as  Extracting 
and  Dessicating  Works.  They  are  found  now  in  Philadel- 
phia, New  York,  Cincinnati,  Chicago,  and  several  other 
large  cities.  All  of  the  horses  and  other  animals  which  die 
in  the  street,  the  cattle,  sheep  and  hogs  which  die  in  the. 
stock  yards  or  in  the  hands  of  the  transportation  compa- 
nies.— the  very  dead  dogs  and  cats,  the  cracklings  from  the 
lard  factories,  the  oil  cake  from  the  oil  mills, — almost  every 
conceivable  material  which  contains  any  fat  or  oil,  are  taken 
by  those  works  and  converted  into  good,  merchantable  pro- 
ducts, such  as  fats,  oils,  bone,  horn,  hide  and  fertilizing  ma- 
terial,    The  nicest  sweet  oil,  neatsfoot  oil,  tallow,  and  we 
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suspect,  sometimes,  lard,  are  made  from  such  offal.  These 
in  turn  go  into  the  soap,  candles,  medicinal  and  lubricating 
preparations,  everywhere  in  demand. 

The  process  is  based  upon  the  solubility  of  the  fats  in 
naptha,  or  light  petroleum  oil.  The  material,  cut  to  pieces, 
is  exposed  to  the  vapor  of  naptha  and  water  at  a  tempera- 
ture of  200°  P.  in  large  iron  cylinders  heated  by  a  steam 
jacket.  The  naptha  is  then  distilled  off  from  the  dissolved 
fats. 

All  oils  are  valuable  commercial  products,  and  those 
saved  in  this  way  as  well  as  the  fertilizing  material,  the  horn, 
and  bone,  are  a  clear  gain  to  the  community  saving  and 
manufacturing  them.  Skins  unfit  for  tanning,  or  the  scra- 
pings of  skins,  the  feet,  hoofs  and  other  parts  of  the  animal 
are  used  for  making  glue.  The  residues  from  the  glue  fac- 
tories come  back  again  to  make  fertilizers. 

The  ammoniates  prepared  in  this  way  are  dry  and  brit- 
tle, very  rich  in  ammonia,  and  every  way  superior  in  ferti- 
lizing value  to  the  materials  which  have  not  been  through 
the  Extractors.  They  now  receive  the  highest  prices  paid 
by  manufacturers  of  fertilizers,  and  appear  to  deserve  it. 

The  following  are  analyses  of  some  materials  prepared 
in  this  way : 

Nitrogen.  Equiv.  to  Ammonia. 

Shoemaker's  Bone  Meal, 6.74 _ 8.1S 

''Ammonite  B.",_ .12.48 15.15 

Cottonseed  Meal  after  extraction, 7.94 9.64 

Pure  Blood, 14.60. 17-72 

Ground  Fish, 7.52 _ 9.13 

The  bone  meal  is  a  specimen  contributed  to  our  collec- 
tions by  Messrs.  Shoemaker  &  Co.,  of  Philadelphia.  In 
their  processes  of  extracting,  a  considerable  amount  of  gel- 
atinous matter  collects  and  dries  upon  the  bones.  This, 
together  with  the  removal  of  all  the  fat,  and  the  perfect 
drying  to  which  they  subject  it,  causes  this  bone  to  run  so 
high  in  ammonia. 
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"  Ammonite  B."  is  made  from  the  flesh  of  animals  chiefly. 
The  cottonseed  meal  containing  about  ten  per  cent,  of  oil 
as  it  comes  from  the  press,  has  all  of  this  oil  taken  out  by 
this  process,  and  comes  out  a  perfectly  dry  and  fine  yellow 
powder. 

I  hope  the  time  is  not  far  distant  when  our  towns  will 
have  enterprise  enough  to  build  abattoirs  and  all  of  our 
factories  will  save  their  refuse  of  every  kind.  When  we 
have  numerous  manufacturers  of  fertilizers  in  our  midst, 
as  it  is  hoped  we  will  have  before  long,  in  connection  with 
our  phosphate  beds,  their  presence  will,  no  doubt,  stimulate 
the  saving  of  all  kinds  of  fertilizing  material. 

Of  still  more  importance  to  us  is  the  matter  of  utilising  our 
fish  and  fish  offal  to  best  advantage.  Regarding  the  amount 
of  fish  offal  which  accumulates  in  connection  with  the  catch- 
ing, and  packing  of  fish  for  the  market,  we  will  make  the 
following  extracts  from  information  derived  from  Dr.  Wm. 
Capehart,  and  published  in  the  report  of  the  Station  for 
1880.  He  estimates  that  this  waste  of  offal  on  the  Albe- 
marle Sound  alone  amounts  to  2,500  tons  per  annum.  He 
states  that  at  a  single  haul  of  a  seine  more  than  250,000 
fish  have  been  caught,  the  seine  being  one  and  a  half  miles 
long  unbroken,  and  operated  by  a  stane.  There  are  im- 
mense numbers  of  fish  obtained  in  every  haul  which  are 
commercially  valueless.  These  refuse  fish  and  the  entrails, 
cuttings  and  cleanings  of  those  which  are  salted  down 
make  valuable  fertilizing  materials  which  is  more  or  less 
used  in  the  vicinity  of  fisheries,  but  would  need  drying  or 
other  manipulation  to  render  it  merchantable  product.  A 
sample  of  herring-offal  simply  dried  gave  the  following 
unexpectedly  high  results  upon  analysis :  Nitrogen  9.88, 
equivalent  to  ammonia  11.95  per  cent. ;  Phosphoric  Acid 
8.90,  equivalent  to  Bone  Phosphate  19.42  per  cent. 

Other  fisheries  upon  our  coast  do  not  save  their  offal  sys- 
tematically at  all.  According  to  Dr.  Capehart's  estimate,  if 
all  of  the  waste  fish  and  fish  offal,  which  might  be  saved 
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along  our  coast,  were  properly  dried  and  preserved,  this 
material  alone  would  supply  half  of  the  ammoniating  ma- 
terial required  for  all  of  our  fertilizers.  The  cottonseed 
mills  could  be  easily  made  to  supply  the  other  half  and 
leave  a  great  deal  of  cottonseed  cake  for  export. 

The  Menhaden  or  fat  backs  which  invade  our  waters  in 
immense  numbers  in  spring  and  fall,  can  be  made  to  yield 
immense  quantities  of  fish-scrap,  one  of  the  very  best  fer- 
tilizing materials  and  of  fish  oil.  They  are  the  source  of 
great  revenue  along  the  coast  of  New  England  and  Long 
Island.  With  steamboats  and  proper  machinery  for  work- 
ing radidly  when  they  do  appear,  they  can  be  caught  in 
numerous  quantities.  The  treatment  is  simple.  The  fish 
are  heated,  the  oil  pressed  out,  and  the  residue  dried  in  the 
sun  or  in  a  drying  apparatus.  I  am  glad  to  say,  that 
through  the  energy  and  enterprise  of  Captain  W.  F.  How- 
land,  Messrs.  Dey  &  Bros.,  and  other  persons  that  have  com- 
menced this  business  in  the  vicinity  of  Beaufort,  the  possi- 
bilities of  this  great  industry  are  likely  to  be  well  illustra- 
ted, and  the  Menhaden  industry  to  be  put  upon  as  secure  a 
basis  in  North  Carolina  as  in  New  England.  We  quote 
the  following  recent  analysis  of  North  Carolina  fish  scrap: 


Station 
Nos. 

Name  and  Description. 

Nitrogen. 

Equiv.  to 
Ammonia. 

Phosphoric 
Acid. 

1560 
1709 
2262 

Capt.  Howland's  Fish  Scrap 
Dey  &  Bros'.  Fish  Scrap... 
Dey  &  Bros'.  Fish  Scrap 

8.50 

8-95 
9.26 

10-33 
10.87 
11.24 

6.56 
8.91 
7.13 

For  facts  regarding  the  fishery  industry  and  the  run  of 
Menhaden,  see  Appendix  B.    x 

We  must  necessarily  pass  over  the  refuse  from  a  number 
of  small  industries  like  the  tanneries,  wool-washing  facto- 
ries, etc.,  and  take  up  some  of  our  peculiar  home  products 
of  vegetable  origin.  One  source  of  useful  nitrogenous  ma- 
terial peculiar  to  our  section  is  the  tobacco  industry.  To- 
bacco contains,  as  is  well  known,  considerable  amounts  of 
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potash,  nitrates,  and  other  compounds  of  nitrogen.  Since 
tobacco  manufacturing  in  North  Carolina  is  increasing  so 
rapidly,  and  the  output  of  refuse  must  be  correspondingly 
large,  it  is  important  for  us  to  consider  if  we  cannot  put 
their  waste  products  to  some  good  use.  There  are  two  re- 
-fuse products  of  all  tobacco  factories  which  have  in  years 
past  been  thrown  away  in  enormous  quantities.  These  are 
the  so-called  tobacco  dust,  or  dirt  removed  from  the  leaves 
mixed  with  a  great  deal  of  finely  powdered  tobacco,  and 
the  stems.  Dr.  T.  D.  Hogg,  of  Raleigh,  supplied  us  with 
samples  which  we  examined,  with  the  following  results : 

Tobacco  Stems.         Tobacco  Dust. 

Moisture  at  212°  F., 11.72         7.34  per  ct. 

Volatile  and  organic  matter,  ..: 70.09         55.S4       " 

Total  ash, 17.29         36.82       "■ 

Total  nitrogen,  absolute  method, 1.11         2.20       " 

Equivalent  to  ammonia 1.45         2.67       ii- 

Both  samples  contain  an  appreciable  amount  of  nitrates, 

The  ash  contains  soluble  salts,  phosphates,  ) 

sulphates,  &c,  of  potash,  lime,  magnesia,  y  16.87         91.4&       '"'" 

&c, ) 

Insoluble  matter  and  sand, 0.42         ....     27.41       " 

Per  cent,  of  potash  in  original   substance, 5.63         1.21       " 

Col.  W.  T.  Black  well,  of  Durham,  has  shown  upon  his 
farm  the  great  fertilizing  value  of  these  materials  when 
freely  used,  and  the  factory  started  this  year  at  Durham  for 
manufacturing  fertilizers  will,  no  doubt,  fully  test  the  possir 
bility  of  working  up  this  material  into  good,  commercial 
manures. 

So  much  has  been  written  already  in  these  reports  about, 
the  value  of  cottonseed,  and  the  possibility  of  manufactur- 
ing it,  that  it  will  not  be  necessary  to  go  into  the  details  of. 
this  subject  at  this  place.  Taking  the  cotton  crop  of  North, 
Carolina  at  500,000  bales,  we  have  at  least  250,000  tons  of 
cottonseed  to  dispose  of  in  North  Carolina  every  year.  Up 
to  two  years  ago  we  had  not  a  single  cottonseed  factory; 
but  since  that  time,  factories  have  been  started,  at  Charlotte, 
7 
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Wilmington,  Fayetteville,  Goldsboro,  Newbern,  Henderson 
and  Elizabeth  City.  Several  others  will  be  erected  the  com- 
ing year.  There  is  room  for  many  more.  The  cottonseed 
kernels  when  separated  from  the  hulls  are  treated  in  a 
manner  similar  to  the  animal  refuse  already  described.  As 
the  fat  contained  in  the  animal  matter  is  of  no  value  in  the 
fertilizer, so  the  oil  in  cottonseed  kernels  can  be  removed  with 
advantage.  The  fat  is  removed  from  the  animal  matter  by 
pressing  first,  and  then  by  extracting  with  naptha  or  light 
petroleum  oil.  The  cottonseed  kernels  can  tbe  reated  in  the 
same  way,  although  the  first  step  of  the  process  is  usually 
considered  sufficient  here.  Cottonseed  kernels  contain  from 
35  to  40  per  cent,  of  oil.  The  hydraulic  press  when  prop- 
erly operated  should  leave  not  exceeding  10  per  cent,  of  oil 
in  the  cake.  Diminishing  the  amount  of  oil  increases,  of 
course,  the  amount  of  nitrogen  capable  of  producing  am- 
monia. This  cottonseed  cake  when  ground  to  meal  is  a 
favorite  ingredient  with  the  manufacturers,  especially  of 
cotton  fertilizers.  It  has  given  almost  universal  satisfac- 
tion throughout  the  South,  and  the  demand  for  it  is  such 
as  to  ensure  the  oil-mill  men  a  price  of  $20  per  ton  for  all 
the  cake  they  can  produce.  This  meal  is  also  a  most  excel- 
lent food  for^cows  and  sheep.  When  used  to  the  best  ad- 
vantage, it  is  fed  to  animals  first,  and  converted  by  them 
into  manure.  By  putting  the  meal  directly  into  fertilizers 
we  lose  the  benefit  of  all  of  the  carbohydrates,  the  fat  and 
other  digestible  organic  and  mineral  compounds,  with  a 
part  of  the  nitrogenous  matter  too.  The  use  of  cottonseed  in 
fertilizers  is  a  step  of  progress  ;  but  another  step  is  desira- 
ble, and  it  ought  to  be  first  used  for  food.  Below  we  give 
some  analyses  of  cottonseed  meal  from  North  Carolina  fac- 
tories : 
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Station 

Equiv.  to 

Phosphoric 

Nos. 

Senders  of  Samples. 

Nitrogen. 

Ammonia. 

Acid. 

1839 

Oil  Mills,         New  Berne,  N.  C. 

6.90 

8.38 

2.63 

1695 

Maj.  A.  R.  Dennison,   "         " 

6.70 

8.14 

1822 

it        <  <               <  <         <  i         <  < 

7.05 

8.56 

-  -  - . 

2389 

Oil  Mills,  Goldsboro, 

6.46 

7.84 

2.80 

2077 

W.  D.  Lathrop  &  Co.,  Elizabeth 

City,  N.  C, 

6.76 

3. n 

2.87 

III.    Sources  of  Potash. 


The  German  potash  salts  are  supplied  to  us  at  such  mod- 
erate rates,  and  in  such  abundance,  that  we  need  not  at  the 
present  time  concern  ourselves  so  much  about  our  resources 
for  potash.  The  various  kinds  of  ashes  have  been  our  only 
source  of  supply  heretofore.  As  our  forests  are  cut  down 
the  supply  from  this  direction  will  diminish,  of  course,  and 
the  wiser  policy  would  seem  to  be  at  the  present  time  not 
to  produce  any  ash  for  its  own  sake,  but  to  limit  ourselves 
to  that  supplied  by  the  factories  which  but n  their  refuse 
wood  in  order  to  get  it  out  of  the  way.  So  long  as  Kainite 
can  be  had  in  large  quantities  at  $10  per  ton,  and  muriate 
of  potash  at  $40  per  ton  on  our  coast,  we  should  not  burn 
wood  for  the  sake  of  its  ash  alone. 

Wood  ashes  always  have  been, and  always  will  be,  useful 
fertilisers.  They  represent  the  mineral  matter  contained 
in  the  plant  from  which  they  were  burned,  and  as  this  min- 
eral matter  is  approximately  the  same  in  kind  for  all  plants, 
they  must  make  a  good  mineral  manure  for  all.  One  of 
the  chief  sources  of  wood  ashes  is  the  fires  in  our  houses. 
Every  particle  of  ashes  ought  to  be  saved,  protected  from 
the  weather,  and  scattered  upon  the  fields. 

The  amount  and  special  composition  of  the  ash  varies  ac- 
cording to  the  nature  of  the  wood.  The  ash  of  oak  wood  is 
from  2|  to  4  per  cent  of  its  weight;  of  red  pine  from  1|  to 
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2  per  cent.    The  composition  of  the  ashes  from  these  two 
woods  is  presented  in  the  following  table  : 

Contains  in-  one  hundred  pounds  of  Oak  Wood.         Red  Pine, 

Potash,.. ,.. _ io.opounds.  5.2 

Soda, 3.6         "  26.8 

r 

Magnesia,. _ 4.8  "  6.2 

Lime?._ 73. $  "  47.9 

Phosphoric  Acid, 5.5  "  5.1 

Sulphuric  Acid, 1.4  "  3.0 

Silica, ._ __ 1.1  44  2.0 

Chlorine, ,. 0.1  **  4.0 

The  younger  branches  contain  uniformly  more  potash 
and  phosphoric  acid  and  generally  less  lime.  The  constit- 
uents of  all  ashes  most  valuable  for  fertilizing  purposes  are, 
first  potash,  next  phosphoric  acid  and  lime.  The  potash? 
soda,. lime  and  magnesia  are  found  chiefly  as  carbonates  in 
ashes,  while  smaller  portions  of  them  are  combined  with 
phosphoric,  sulphuric  and  silicic  acids. 

I£  all  of  the  ashes  produced  by  our  numerous  wood- 
working establishments  were  saved  and  properly  used  they 
would  make  a  great  addition  to  our  manurial  resources. 
"We  possess  still  in  North  Carolina  a  large  quantity  of  sur- 
plus timber  which  is,  or  ought  to  be,  worked  at  home.  Such 
factories  consume  their  own  refuse  for  fuel  and  supply,  thusr 
large  quantities  of  ashes  of  various  kinds.  We  have  not 
been  able  to  collect  as  many  specimens  as  we  should  have 
liked  from  these  sources;  but  the  following  will  indicate 
what  may  be  saved,  if  proper  attention  is  paid  to  the  matter. 

The  analyses  of  oak  and   pine  ashes   are  given  above. 
Twosamples  of  hickory  ashes,  Nos.  1341  and  1342;  from  Mr. 
Yancey  Ballinger,  of  Greensboro,  N.  0.,  were  found  to  con- 
tain, respectively,  2.24  and  4.12  per  cents,  of  potash. 

The  North  Carolina  factories  which  manufacture  shuttle- 
blocks  from  dogwood  generally  consume  their  own  scraps. 
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A  sample  of  the  ashes  of  dogwood  from  trunks  of  young 
trees,  bark  included,  gave  the  following  complete  analysis. 
The  ashes,  as  first  received,  were  quite  wet,  containing  mois- 
ture (driven  off  at  212°  F.)  35.65  per  cent.  This  was  al- 
lowed to  air-dry  and  the  analysis  was  made  on  the  air-dried 
sample. 

A  sample  of  cypress  ashes  from  burnt  refuse  of  a  cypress 
wood  factory  was  sent  to  the  Station  by  Mr.  H.  Wyche,  of 
Flemington,  N.  C : 

1792  Dogwood  Ashes.  1785  Cypress  Ashes. 
Moisture  at  2120   F.,  and   hygroscopic   and 

combined  water, 3.80  per  cent. 2.29  percent. 

Sand,    soluble  'silica  and   insoluble   mat- 
ter,  _ ; _ 24.58  "  2.22 

Sulphuric  acid, _ 0.05  "  0.59 

Iron  oxide  and  alumina, 5.55  "  0.95 

Phosphoric  acid, _;__ 0.78  •*  1.58 

Lime,  _ .. 36.69  "  47. S8 

Magnesia,. 2.95  "  2.96 

Potash,. _ 2.76  "  3.50 

Chlorine, _ 0.25  "  0.20 

Carbonic  acid, 22.04  "  37-6i 


99.45        "       99-78 

Deduct  oxygen  equiv.  to  0.25  per  ct.  chlorine,    .06        "       0.04 


99.39                ....99.74 
Loss,  etc., _ 61        "       0.26 


100.00       "       100.00 


The  sample  of  dogwood  ashes  was  not  completely  burned, 
but  contained  5.33  per  cent,  of  char,  which  is  included  in 
the  insoluble  matter. 

Another  source  of  a  rich  ash  is  found  in  cottonseed  hulls 
which  are  separated  from  the  seed  at  the  oil  mills,  and 
which  are  usually  burned  for  fuel,  supplying  all  of  the 
power  required  for  their  machinery.  As  was  to  be  sup- 
posed, these  hulls,  being  a  part  of  the  seed,  have  a  rich 
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ash.  They  contain  about  two  per  cent,  of  ash  when  com- 
pletely burned,  and  this  ash  is  very  rich  in  potash  as  the  fol- 
lowing analysis  showrs : 

Analysis  of  Ash  of  Cottonseed  Hulls. 

Crude  Ash,  Carbondioxide, 
sand,  coal  and  loss  in- 
cluded. 

Carbondioxide, -. 20. 10 

Sand  and  coal, _ 7.56 

Potash, _ 42.13 

Lime, 5.29 

Magnesia, _ _ 11. 29 

Ferric  oxide, _ 1.36 

Alumina,  _ o.  33 

Phosphoric  acid, __ 2.96 

Sulphuric  acid,   3. 04 

Soluble  silica, 1.21 

Chlorine, _ _  1.74 

Soda,  undetermined,  and  loss, 3.35 

100.36 
Deduct  oxygen  equivalent  to  chlorine, 0.36 


100.00 


The  ash  of  cottonseed  hulls,  as  actually  produced  at  the 
mills,  is  not  generally  so  concentrated  as  this,  for  several 
reasons.  In  the  first  place  the  hulls  are  difficult  to  burn  up 
completely,  and  the  ash  usually  contains  a  good  deal  of 
charcoal.  Secondly,  they  are  very  apt  to  use  some  wood, 
or,  what  is  still  worse,  some  coal  along  with  them,  espe- 
cially in  starting  the  fires.  The  wood  ashes  is  not  so  objec- 
tionable; but  the  coal  cinder  is  a  worthless  dilutent.  Con- 
taining so  much  free  alkali,  the  ash  absorbs  moisture  read- 
ily, and,  as  put  upon  the  market,  it  is  usually  found  to 
contain  considerable  water.  The  following  analysis  ex- 
hibits the  composition  of  an  ordinary  sample  of  commercial 
cottonseed  hull  ashes.  This  specimen  was  mixed  with  a 
good  deal  of  wood  ashes : 
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Composition  of  Commercial  Cottonseed  Hull  Ashes. 

Moisture  @  2120  F., _ 15.36  per  cent. 

Silica  and  insoluble, 5.91        " 

Organic  matter  and  char., i 14-73        " 

Potash, „ -_ 21.78 

Lime, 7.85 

Magnesia, _. 5.57 

Phosphoric  acid, J1'39        '* 

Carbonic  acid,  sulphuric  acid,  soda,  oxide  of  iron,  alumina,  etc., 

undetermined, 17A1       ** 


100.00 


The  average  of  four  other  analyses  of  similar  ashes  gives 
potash  19.7,  phosphoric  acid  9.2  per  cent.  The  potash  is 
almost  all  soluble  in  water.  Nearly  the  whole  of  the  phos- 
phoric acid  present  dissolves  in  standard  citrate  solution. 
Even  this  poorly  made  ash  is  thus  a  valuable  fertilizer.  The 
above  specimen  sold  for  $12.00  per  ton.  If  we  compare  it 
with  commercial  fertilizers,  the  potash  it  contains  alone  is 
worth  twice  this  sum.  This  ash  is  beginning  to  be  quite 
largely  used  by  the  mixers  of  fertilizers.  In  many  instances 
the  same  company  which  manufactures  cottonseed  meal 
also  manufactures  this  meal  into  a  fertilizer.  To  do  so, 
they  usually  find  it  necessary  to  buy  only  one  ingredient, 
the  superphosphate.  The  cottonseed  meal  is  the  source  of 
ammonia,  and  the  hull-ash  the  source  of  potash.  Throughout 
eastern  North  Carolina  where  the  phosphate  is  found,  and 
cottonseed  is  produced  in  great  quantities,  we  can  thus  pro- 
duce a  very  cheap  fertilizer,  one  already  found  to  be  well 
adapted  to  the  cotton  plant,  entirely  from  home  material. 
Our  own  superphosphate,  our  cottonseed  meal,  and  these 
ashes,  will  make  the  complete  fertilizer. 
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Analysis  of  Feeding-stuffs. 

Hays. 

No.  2146.     English  Clover  Hay,  from  farm  of  Dr.  R.  H.  Lewis,  Raleigh. 
No.  2161.     (Vicia  Sativd)  Vetch,  from  Dr.  E.  Porter,  Rocky  Point.    Grows 
abundantly  thereabouts,  and  is  eagerly  eaten  by  stock. 
Calculations  on  sample  dried  at  2I2°F. 


Nutritive 
Ratio. 


2146 
2161 


Moisture 
in  origi- 
nal sub. 

Ash. 

Fat. 

Crude 
Cellulose 

Proteins. 

Carbohy- 
drates. 

T.78 
4.94 

7.76 
6.03 

2-77 
3.01 

46.04 

25.84 

12.00 
18.25 

31.43 
46.87 

6.69 

4- r5 


Okra  Products. 

2229.  Okra  Meal,  from  Mallett  Bros.,  Riverdale,  N.  C. 

2230.  Okra  Hulls,  from  Mallett  Bros.,  Riverdale,  N.  C. 


2229 
2230 


Moisture 
at  2I2°F 

Ash. 

Fat. 

Crude 
Cellulose 

Proteins. 

Carbohy- 
drates. 

10.53 
13.09 

5-47 
3.14 

2*2.62 
6.03 

12.28 
35-75 

23.19 
10.62 

25.91 
31-37 

Nutritive 
Ratio. 


2-35 
6.89 


Analyses  of  Marls. 


No.  1952.     Col.  J.  Y.  Bryce,  Charlotte. 

No.  1983.     Dr.  T.  D.  Hogg,  Raleigh. 

No.  2131.     Greensand,  A.  S.  Colwell,  Harrell's  Store. 

Nos.  2153,  top  stratum,  2154,  second  stratum,  Batchelor's  Creek,  and  Nos. 
2155,  top  stratum,  2156,  second  stratum,  and  2157,  third  stratum,  Caswel 
Branch,  all  from  D.  Reid,  Newbern. 

No.  2162.     Seth  West,  Kinston. 

No.  2198.     J.  L.  Manning,  Peacock's  Store. 

No.  221 1.     Tyrone  Spiers,  Como. 

No.  2221.     Nicanor  Powers,  South  Washington. 

No.  2242.     George  C.  Moore,  Goldsboro. 

No.  2277.     William  Slode,  Williamston. 

No.  22S6.     N.  S.  Peal,  Williamston. 

Nos.  2320,  "From  the  top,  lightest  colored;"  2321,  "bored  up  with  an 
auger,  dark  brownish  grey  ;"  2322,  "dug  up,  dark  greenish,"  from  Levi  J.  H. 
Mewborn,  Snow  Hill,  Greene  county,  N.  C. 
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Nos.  2330  and  2331,  Acme  Manufacturing  Company,  Wilmington. 
No.  2333.     Dr.  T.  D.  Hogg,  Raleigh. 

Where  the  moisture  is  not  given  the  analysis  was  made  on  the  sample  air- 
dried,  where  the  moisture  is  given,  on  the  sample  dried  at  2I2°F. 


Sand  and 

Insoluble 

Matter. 

Carbonate 
of  Lime. 

Phosphate 
of  Lime. 

Equivalent 
to  Phospho- 
ric Acid. 

Moisture  in 
Orig.  Sample. 

1952 
1983 
2131 
2153 
2154 
2155 

2156 

31.17 

3 -04 

92.19 

50.06 

54-05 
16.76 
29.79 
H-54 
25.84 

31.87 
65.82 
66.08 

59-75 
62.64 

70.33 
94.S7 
88.29 
60.98 
50.31 
36.74 
23-37 

62.14 

90.70 

1.20 

37.78 
44.78 
80.21 

64.35 
84.54 
59-93 
64.02 

.  23.35 

9-39 
29.72 

29.21 

23.21 

4.02 

2.41 

4-73 

45-37 

60.40 

64.26 

0.50 
I.46 
0.91 

0.67 
0.42 
1. 00 

0.50 
0.50 
0.50 

2157 

2162 

2198 

2211 

2221 

2242 

2277 
2286 

2320 
2321 
2322 
2330 
2331 
2333 

0.76 

1. 81 
24.82 

0.35 
0.83 

H-37 
2.00 

1.50 

5-ii 

2.87 
4.S2 
o.37 

11.16 

1-39 

The  samples,  2320,  2321  and  2322,  from  Mr.  Mewborn,  of  Greene  county, 
are  remarkable.  From  his  description  we  gather  that  they  came  from  the  same 
locality,  and  that  they  occur  in  the  order  ;  2320,  lightest  colored,  on  top  ;  2322, 
"greenish,"  middle  layer;  2321,  bored  up,"  lowest  layer.  2321  was  a  very 
wet  mud  as  received.  This  and  the  others  dried  to  fine  powders.  They  are 
made  up  chiefly  of  fine,  precipitated  silica,  mingled  with  a  few  fragments  of  shells. 
The  middle  layer  has  in  addition  one-fourth  its  weight  of  fine,  insoluble  phos- 
phate of  lime.     This  interesting  matter  will  be  further  examined. 

Analyses  of  Mucks. 

No.  2141.     J.  N.  Flanagan,  Eastfield. 
No.  2188.     B.  F.  Flake,  Beverly. 


Nitrogen. 

Equivalent  to 
Ammonia. 

Volatile  and 
organic  matter. 

Ash. 

2141 

2188 

0.30 

0.84 

0.36 
1.02 

16.91 
23.81 

83.09 
76.19 
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APPENDIX  A. 


CYSTICERCUS  CELLULOSA  IN  HOGS. 


The  following  correspondence  explains  itself: 

Hickory,  N.  C,  Nov.  14th,  1883. 
Prof.  C.  W.  Dabney,  State  Chemist,  Raleigh,  N.  C: 

My  Dear  Sir  : — I  send  you  herewith  the  heart  of  a  pig,  killed  here  to-day, 
and  which  you  will  see  is  strangely  affected,  containing  numerous  vesicles  sur- 
rounding (each  vesicle)  a  nucleus.  The  pig  was  one  of  a  litter  of  three — the 
other  two  were  similarly  affected.  I  beg  leave  to  further  say  that  two  pigs  were 
killed  here  twelve  months  ago,  whose  whole  carcasses  were  in  the  same  condi- 
tion. The  entire  carcasses  of  the  present  lot  have  not  been  examined,  but  it  is 
probable  they  are  diseased  all  through  also. 

Please  examine  the  nature  of  the  structures  and  write  me  soon  as  you  can, 
that  the  owner  may  be  informed.  I  think  it  may  be  of  service  to  the  commu- 
nity at  large.  • 

Can  it  be  trichina  ? 

Yours  truly, 

BENJ.  F,  COBB,  M.  D. 


Dr.  B.  F.  Cobb,  Hickory,  N.   C.  : 

Dear  Sir  : — The  pig's  heart  sent  by  you  for  examination  was  forwarded  to 
Dr.  Salmon,  Veterinarian  of  the  United  States  Department  of  Agriculture,  and 
his  report  has  just  been  received.  He  says  that  the  heart  is  undoubtedly  infested 
with  tape-worm,  as  a  copy  of  his  letter  which  I  enclose  will  show.  Regretting 
the  delay,  which  has  been  caused  by  absence,'- 
I  am,  very  truly  yours, 

CHAS.   W.  DABNEY,  Jr. 


United  States  Department  of  Agriculture, 
,  (Veterinary  Division), 

Washington,  December  12th,  1883. 

Prof.  Chas.  W.  Dabney,  Jr.,  Raleigh,  N.  C.  : 

Dear  Sir  : — Your  favor  of  the  24th  ult.  has  not  been  answered  sooner  as 
absence  and  press  of  other  work  have  prevented  us  from  examining  the  heart 
until  this  time. 
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The  heart  was  in  a  rather  advanced  stage  of  putrefaction  when  it  reached  us, 
but  I  have  been  able  to  make  out  the  trouble  and  the  cause  of  it  very  clearly. 
The  vesicles  contained  the  cysticercus  cellidosa  or  immature  form  of  the  Tmnia 
solhim,  a  tape-worm  affecting  people.  The  disease  in  swine  is  popularly  known 
as  measles,  and  is  contracted  by  access  to  the  excrement  of  people  harboring 
this  variety  of  tape-worm.  If  such  pork  were  eaten  raw  or  imperfectly  cooked, 
the  cysticercus  would  develop  into  the  mature  Taenia  in  the  alimentary  canal  of 
the  persons  consuming.  The  eggs  of  the  parasite  may  also  be  taken  into  the 
human  system  with  the  drinking  water,  with  salads,  and  other  vegetable  sub- 
stances eaten  raw,  and  then  develop  into  the  cystic  form  in  the  muscles,  and 
even  in  the  brain,  causing  severe  disease  or  even  death. 

The  town  of  Hickory  must  be  pretty  thoroughly  infested  with  this  dangerous 
parasite,  and  it  would  be  well  for  the  citizens  to  take  precautions  against  it  in 
the  future. 

Very  respectfully, 

D.  E.  SALMON, 

Veterinarian. 


Dr.  Cobb  describes  the  appearance  of  the  infected  parts  in 
the  following  passage  in  another  letter  :  "  I  might  with  pro- 
priety add  that  these  pestiferous  parasites  may  be  detected 
in  swine  when  slaughtered,  by  examining  the  heart  and 
muscular  or  red  tissues.  If  they  are  infected,  said  tissues 
will  be  found  more  or  less  thickly  studded  with  vesicles,  or 
little  round  watery  blebs  or  bladders,  each  one  having  within 
a  whitish  nucleus  or  centre.  In  this  nucleus  or  centre  are 
contained  the  cystic  form  of  the  parasite,  ova  or  eggs." 
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The  Fisheries  of  N.  C.  as  a  Source  of  Fertilizer 

Material. 

The  uses  to  which  fish-offal  and  fish-scrap  can  be  put  in 
manufacturing  fertilizers  have  been  outlined  in  the  body  of 
the  report.  The  following  statistics,  gathered  from  Fish 
Commissioner  Worth's  report  in  the  Bulletin  of  the  Depart- 
ment of  Agriculture  for  March,  are  added  here  to  illus- 
trate the  great  possibilities  ahead  of  us  in  this  matter. 

The  commercial  fisheries  of  North  Carolina  employ,  ac- 
cording to  the  census  of  1880,  4,729  fishermen,  shoresmen 
520,  factory  hands  25,  or  a  total  of  5,274  persons.  The  value 
of  the  products  to  the  fishermen  was  placed  at  $827,695. 

The  most  important  fishes  taken  are  the  shad,  alewives 
or  herrings,  mullet  and  oysters.  According  to  the  .census 
of  1880,  the  aggregate  amount  derived  from  these  four 
varieties  by  the  fishermen  each  year  is  $612,284. 

Of  shad  the  annual  catch  is  3,221,263  pounds,  worth 
1320,569. 

Of  the  herring,  Mr.  Worth  says:  "When  they  are  run- 
ning a  single  seine  hauls  ashore  20,000  to  40,000  every  six 
hours  and  they  often  haul  more  than  100,000  at  one  cast  of 
the  net.  In  1878  I  saw  more  than  200,000  taken  at  a  single 
haul,  and  know  that  hauls  w7ere  made  near  by  with  400,000 
fish  in  them.  The  annual  product  is  15,520,000  pounds, 
valued  at  $142,784,  North  Carolina  ranking  first  in  this 
fishery. 

The  mullet  amount  to  3,378,000  pounds  annually,  worth 
880,500.     • 

The  oyster  industry  yields  a  large  amount  of  shells,  which 
should  be  burned  to  make  an  agricultural  lime.  The  an- 
nual product,  according  to  the  census,  was  1,190,000  bushels, 
valued  at  $60,000.     The  industry  is  growing  rapidly. 

Of  Spanish  mackerel  150,000  pounds  were  caught  at  Beau- 
fort alone;  of  blue  fish  there  were  caught  there  600,000 
pounds. 
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To  His  Excellency,  Gov.  Thos.  J.  Jarvjs, 

Chairman  of  the  Board  of  Agriculture  r 

Sir  : — In  response  to  your  request,  I  have  the  honor  to  sub- 
mit the  following  report  of  the  work  done  at  the  Agricultural 
Experiment  Station,  during  the  two  years  ending  December  31, 
1884: 

The  requirements  of  the  law  regarding  the  work  of  the  Sta- 
tion may  be  classified  as  follows: 

The  analysis  of  all  fertilizers  legally  on  sale  in  the  State. 

The  analysis  of  agricultural  chemicals,  of  composts  and  home- 
made fertilizers  and  all  materials  from  which  they  can  be  made,. 

The  analysis  of  soils,  marls  and  mucks. 

The  analysis  of  feeding-stuffs. 

The  examination  of  seeds  with  reference  to  their  purity  and 
capacity  to  germinate. 

The  examination  of  grasses  and  weeds. 

The  study  of  insects  injurious  to  vegetation. 

The  analysis  of  minerals,  ores  and  mineral  waters  for  the  State 
Geologist. 

The  analysis  of  drinking  water,  articles  of  food,  &c,  for  the- 
State  Board  of  Health. 
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Practical  experiments  upon  different  crops  with  different  ma- 
nures, upon  new  crops  which  it  may  be  desirable  to  introduce, 
and  upon  such  other  subjects  as  the  Department  may  direct. 

THE   FERTILIZER   CONTROL. 

The  Experiment  Station  was  established  chiefly  to  give  pro- 
tection to  the  farmers  of  North  Carolina  in  the  purchase  of  fer- 
tilizers. The  analysis  of  fertilizers  which  constituted  its  earliest 
work  has  continued  to  be  the  most  important  portion,  although 
it  is  no  longer  the  largest  part  of  its  work. 

It  was  a  wise  provision  of  the  law  which  gave  the  farmer  this 
protection  at  the  time  it  did.  The  fertilizer  trade  was  just  being 
established  iu  the  State  and,  while  there  were  many  excellent 
articles,  there  were  many  worthless  ones  which,  through  igno- 
rance more  than  fraud,  were  offered  the  farmers  of  the  State, 
who  had  no  means  whatever  of  selecting  the  good.  This  was 
remedied  by  the  system  of  careful  inspection  and  analysis  which 
the  Legislature  of  1877  gave  the  State  and  which  is  still  in  force. 
The  condition  of  the  trade  in  fertilizers  has  steadily  improved, 
year  by  year,  since  that  time.  If  this  control  had  not  been  estab- 
lished, it  is  safe  to  say  that  not  one-half  the  fertilizer  now  sold 
would  find  consumption  with  us. 

This  system  of  Fertilizer  Control-  is  based  upon  two  simple 
principles:  first,  the  license  of  the  manufacturer  to  sell  a  brand 
or  article  of  a  guaranteed  composition  and  grade;  second,  the 
inspection  and  analysis  of  all  fertilizers,  when  licensed,  to  see  that 
this  guarantee  is  sustained.  The  first  requirement  involves  a 
formal  announcement  and  an  exact  statement  by  the  manufac- 
turer of  what  he  proposes  to  sell.  No  particular  grade  or  com- 
position is  named  in  the  law,  but  the  Commissioner  of  Agricul- 
ture is  authorized  to  admit  to  competition  in  the  trade  of  the  State 
every  description  or  grade  of  article  which  can  be  reasonably- 
supposed  to  meet  the  wants  of  any  crop  or  farm. 

From  the  nature  of  a  fertilizer  its  purchaser  cannot  judge  of 
its  character  or  richness,  as  the  purchaser  of  sugar  or  salt  can  of 
the  quality  of  those  articles.     The  farmer  must  call  in  the  help 


REPORT    OF   THE   EXPERIMENT   STATION.  3 

-of  the  Chemist  to  dissect  the  sample,  weigh  its  valuable  ingre- 
dients and  estimate  its  worth.  It  is  just  this  that  the  State 
lias  provided  shall  be  done  once  for  all  of  its  agriculturists 
through  the  Experiment  Station.  The  Commissioner  of  Agri- 
culture has  samples  of  all  the  fertilizers  registered  and  licensed 
as  above  described,  drawn  at  different  points  and  repeatedly 
throughout  the  season.  If  the  article  turns  out  not  to  be  what 
it  was  guaranteed  to  be  at  the  time  of  licensing,  and  what  it  is 
represented  to  be  in  the  statements  or  advertisements  of  its 
agents,  its  sale  is  prevented  and  the  seller  is  punished  by  process 
•of  law. 

It  is  thus  seen  that  the  Fertilizer  Control,  as  organized  in  the 
State,  supplied  just  what  is  needed  for  the  protection  of  the 
farmer  in  the  intelligent  use  of  fertilizers,  without  giving  rise  to 
any  artificial  or  unnecessary  restrictions  on  trade.  It  is  believed 
that  the  law  of  this  State  is  superior  to  every  other  fertilizer  law 
in  these  respects.  It  creates  no  artificial  or  arbitrary  limits  to 
the  composition  of  fertilizers.  It  insures  perfectly  good  faith 
between  manufacturer,  agent  and  consumer.  It  is  simple  and 
requires  a  minimum  of  machinery,  expenditure  and  of  espionage, 
a  thing  instinctively  disagreeable  to  all  American  citizens.  Its 
history  will  show  that  its  execution  involves  the  fewest  difficul- 
ties or  embarrassments  for  all  concerned. 

Under  this  Control  the  trade  in  fertilizers  has  continued  in  a 
healthy  state  during  the  past  two  years.  The  following  table 
shows  the  number  and  description  of  fertilizers  licensed  to  be  sold 
in  North  Carolina  during  the  years  1882,  '83  and  ?84 : 

1882.  1883.  1884. 

■"  Acid  Phosphates,"  or  simple  superphosphates 10  11  7 

Superphosphates  with  potash 15  15  10 

Ammoulated  Superphosphates 55  67  59 

Natural  Guano 3  2  3 

Agricultural  Limes.... 12  1 

£S|>eciate;ies ^ 2  1 

86        92        80 
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The  progress  of  the  trade  may  be  briefly  stated,  as  follows:. 
Forty-two  brands  of  fertilizers  were  sold  in  1879,  forty-eight  in 
1880,  fifty-nine  in  1881,  eighty-six  in  1882,  ninety-two  in  1883, 
and  eighty  in  1884.  Sixty  thousand  tons  were  sold  in  1879,  the 
year  after  the  establishment  of  the  Station,  eighty  thousand  ii> 
1880,  eighty-five  thousand  in  1881,  ninety-two  thousand  in  1882r 
ninety -five  thousand  in  1883,  and  probably  as  much  in  1884. 
During  the  same  time  the  price  of  fertilizers  has  been  as  follows: 
In  1879  phosphoric  acid  was  estimated  to  cost  in  North  Caro- 
lina, on  the  average,  for  soluble  12J  cents;  for  reverted,  or  pre- 
cipitated, 9  cents  per  pound.  Ammonia  cost  22  cents,  and 
potash  8  cents  per  pound.  In  1880  the  Fame  prices  ruled.  In 
1881  available  phosphoric  acid  was  worth  12 J  cents,  while  ammo- 
nia went  up  a  little  and  cost  18.9  cents,  on  the  average,  per  pound, 
potash  remaining  the  same.  In  1882,  owing  to  the  introduction 
of  a  large  quantity  of  the  German  potash  salt,  the  price  of 
potash  in  manipulated  goods  went  down  to  6  cents,  while 
ammonia  went  up  to  25  cents,  and  available  phosphoric  acid 
remained  at  12J  cents  per  pound.  In  1883  the  activity  in. the 
South  Carolina  phosphates  reduced  the  cost  of  available  phos- 
phoric acid  to  our  farmers  to  10  cents,  while  ammonia  cost  them 
only  22 J,  potash  remaining  still  at  6  cents  per  pound.  In  1884- 
available  phosphoric  acid  declined  still  further  to  9  cents,  ammo- 
nia to  20  cents,  and  potash  remaining  still  the  same,  viz.:  6  cents 
per  pound.  During  the  same  time  the  average  composition  of 
ammoniated  superphosphates  wTith  potash,  that  is,  the  so-called 
complete  fertilizer,  was  as  follows  for  each  year: 

AMMONIATED   SUPERPHOSPHATE,   WITH   POTASH. 

AVERAGE  IN 

1880.  1882.  1883.  1884. 

Available  Phosphoric  Acid 7.40  8.91  8.59  8.15 

Ammonia 2.70  2.60  2.33  2.67 

Potash 1.30  1.82  2.18  2.13 

Using  uniform  figures  for  valuation  (9  cents  for  available 
phosphoric  acid,  20  cents  for  ammonia,  and  6  cents  for  potash),, 
the  relative  commercial  value  of  the  average  ammoniated  super- 
phosphate with  potash,  as  above,  is  as  follows:  In  1880,  $25.68; 
in  1882,  $28.62;  in  1883,  $27.40;  and. in  1884,  $27.71. 
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In  1883,  130  official  samples  of  fertilizers  and  75  samples, 
drawn  by  farmers,  were  analyzed  at  the  Station,  making  a  total 
of  205  analyses  made  of  the  92  brands  sold  in  the  State  that 
year,  which  is  an  average  of  over  two  analyses  of  each  article. 
In  1884  there  were  116  samples  of  different  fertilizers  and  33 
private  samples  analyzed.  This  is  exclusive  of  composts  and 
home-made  manures.  This  is  an  average  of  1.8  analyses  for 
«ach  article  on  sale  in  the  State  for  1884. 

In  the  spring  of  1883,  ammoniating  materials  being  in  great 
demand  and  accordingly  very  high,  there  was  a  strong  disposition 
•on  the  part  of  the  manufacturers  of  fertilizers  to  bring  into  their 
products  a  variety  of  materials  which  had  hitherto  been  regarded 
as  very  inferior  sources  of  ammonia.  As  our  farmers  were  then 
using  very  large  quantities  of  ammoniated  fertilizers,  we  took 
early  steps  to  prevent  the  introduction  of  inferior  materials,  such 
as  leather-scrap,  roasted  leather,  wool-waste  and  shoddy,  horn- 
shavings  and  horn  meal,  into  the  State.  It  became  known  to  us 
that  one  party  trading  with  the  State  had  a  lot  of  superphospate, 
ammoniated  with  wool- waste,  at  Norfolk,  we  sent  there,  got 
samples,  analyzed  them,  and  published  the  facts.  The  result 
was  that  the  cargo  was  reshipped  to  the  North.  A  few  articles 
which  were  offered  here,  by  sample,  early  in  the  season,  were 
found  to  contain  horn  and  leather,  when  their  sale  was  prevented. 
"These  matters,  together  with  the  results  of  a  series  of  investiga- 
tions on  the  value  of  horn,  leather,  wool-waste,  &c,  as  fertilizers 
and  the  means  of  detecting  them  in  mixtures,  formed  a  chapter 
in  the  Report  for  1882,  which  effectually  put  an  end  to  the  use 
•of  those  articles  in  fertilizers  for  this  State. 

The  Station  has  kept  fully  abreast  with  all  of  the  improve- 
ments and  changes  in  the  manufacture  of  fertilizers,  and  has 
investigated  each  important  one  as  it  has  arisen. 

SPECIAL   INVESTIGATIONS. 

The  growth  of  the  rice  culture  and  especially  the  introduction 
of  upland  rice  in  the  eastern  part  of  the  State  led  to  the  estab- 
lishment, for  the  first  time,  in  North  Carolina  of  a  number  of 
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rice-mills.  This  rendered  timely  an  investigation  of  the  struc- 
ture of  the  rice  grain  and  the  character  of  the  several  by-pro- 
ducts of  the  rice-mills.  These  by-products  were  new  to  our  peo- 
ple and  to  a  large  extent  new  to  the  whole  Northern  trade.  As 
our  examination  showed  them  to  be  very  valuable  feed-stuffs — 
several  of  them  excellent  articles  of  human  food,  in  fact — the 
publication  of  these  results  promoted  tke  success  of  a  new  indus- 
try. 

For  several  years  we  have  been  discussing  in  the  newspapers,, 
in  the  Bulletin  and  in  the  annual  reports,  the  subject  of  milling 
cotton-seed.  The  use  made  of  this  important  seed  illustrates  the- 
progress  of  agriculture  in  the  cotton  country  better  than  anything; 
else.  Years  ago  cotton-seed  was  not  used  at  all  but  left  to  rot 
at  the  gin-houses,  producing  a  pestilential  stench  which  led  them 
to  be  regarded  simply  as  a  nuisance.  Then  it  was  ascertained 
that  they  were  a  valuable  manure,  and  they  were  killed  by 
fermentation,  in  the  manure  heaps,  and  used  upon  the  soil.  Next,, 
the  farmer  learned  how  to  make  a  complete  manure  by  compost- 
ing his  cotton-seed  with  phosphate  and  potash  salts.  This  state 
of  things  represented  a  vast  improvement,  though  it  was  far 
short  of  what  should  be.  Each  ton  of  cotton-seed  contains  about 
thirty-five  gallons  of  valuable  oil,  besides  the  solid  material  of  its 
kernel  and  its  hull,  which  are  not  injured  by  the  removal  of  the- 
oil.  The  kernels,  after  they  are  pressed,  give  a  rich  meal  which 
should  all  be  used  for  food  for  stock.  As  this  meal  is  rich  in 
nitrogen  and  contains  some  phosphoric  acid  and  potash,  it  makes 
a  valuable  fertilizer  also.  After  urging  this  matter  upon  the 
attention  of  the  people  of  the  State  for  several  years,  I  am  grat- 
ified to  be  able  to  say  that  there  are  oil-mills  in  successful  oper- 
ation at  the  following  places:  Goldsboro,  New  Bern,  Elizabeth- 
City,  Washington,  Raleigh,  Charlotte,  and  Cronly's,  near  Wil- 
mington. The  meal  will  be  utilized  as  a  fertilizer  in  a  decreas- 
ing degree  for  some  years,  while  its  use  as  a  feed  will  increase.. 
Many  other  mills  will  follow  and,  when  our  people  shall  learn 
how  easy  it  is  to  convert  it  into  milk,  butter  and  meat,  cotton- 
seed will  become  as  important  a  product  of  our  farms  as  corn  or 
wheat. 
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Kainite  or  German  potash  salt  was  introduced  into  this  State 
in  1879  and  1880,  and  found  rapid  favor  as  an  ingredient  of  cot- 
ton manures,  for  our  sandy  soils  especially.  We  sent  to  Ger- 
many and  imported  a  lot  of  samples  of  potash  and  kindred  salts 
found  in  the  mines  about  Stassfurt,  and  made  a  complete  study 
of  the  subject,  the  results  of  which  were  published  in  the  report  of 
1882  and  have  been  widely  quoted.  The  work  brought  about 
a  satisfactory  understanding  of  the  most  valuable  and  for  us  the 
most  needed  ingredient  of  fertilizers;  for  phosphates  and  ammo- 
niates  are  found  sufficiently  abundant  in  the  country  and  only 
potash  salts  need  to  be  imported  to  complete  our  list  of  materials. 
It  is  fortunate  for  us,  therefore,  that  Germany  has  a  large  sur- 
plus of  the  salt  which  she  is  willing  to  sell  us  at  very  low  rates. 

A  supposed  improvement  in  mills  for  grinding  phosphate 
led  to  the  tender  to  our  farmers  in  1882  of  a  very  finely  ground 
article  of  phosphate  called  " Floats."  Friends  of  the  machine 
predicted  it  would  revolutionize  the  phosphate  industry  and  dis- 
pense with  the  necessity  of  dissolving  the  insoluble  phosphate  in 
acid  as  has  been  the  uniform  practice  since  the  days  of  Liebig. 
As  this  was  an  extremely  important  matter,  if  only  a  part  of  the 
claims  of  the  inventor  were  true,  the  Director  of  the  Experi- 
ment Station  made  a  trip  to  Charleston,  examined  fully  the  work- 
ing of  the  new  mills  and  brought  away  samples  of  their  pro- 
ducts, which  were  subjected  to  careful  examinations,  chemical  and 
microscopical,  with  a  view  of  ascertaining,  if  possible,  the  value 
of  the  new  product.  The  results  of  this  investigation  were  pub- 
lished in  1883,  and  contributed  something  to  the  settlement  of 
this  question. 

Other  subjects  which  have  received  special  attention  and  inves- 
tigation are: 

The  waste  products  of  tobacco  factories.  These  are  now  util- 
ized in  fertilizers. 

The  soja-bean,  amber  cane,  Douhra  corn,  cow  pea,  and  other 
fodder  plants. 
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Methods  of  improving  the  sand-barrens  in  the  eastern  part  of 
the  State;  with  marl  and  kainite. 
.    Methods  of  reclaiming  swamp  lands. 

Methods  of  preparing  manures  on  the  farm,  &c. 

HOME-MADE   FERTILIZERS. 

We  have  referred  above  to  the  vast  quantities  of  fertilizers 
which  are  imported  into  this  State,  viz.:  ninety  to  one  hundred 
thousand  tons  of  fertilizers,  costing  our  people  an  average  of 
thirty  dollars  per  ton,  or  three  millions  of  dollars  sent  out  of  the 
State  for  fertilizers  each  year.  That  it  pays  our  farmers  to  use 
these  things,  we  take  to  be  an  established  fact.  Then  their  con- 
sumption will  undoubtedly  increase  with  the  development  of 
our  lands.  Much  is  being  said  now-a-days  about  the  importance 
of  manufactures  to  the  people  of  the  South.  We  must  manufac- 
ture cotton,  it  is  argued,  because  we  produce  the  crude  material 
and  send  it  beyond  our  borders  to  be  manufactured  and  con- 
sumed. It  is  vastly  more  important  for  us  to  manufacture  fer- 
tilizers, for  which  we  have  the  crude  material  and  which  we  con- 
sume at  home.  The  overwhelming  importance  of  this  subject 
induced  us  to  devote  a  great  deal  of  time  and  labor  to  searching 
out  and  examining  carefully  the  condition  of  our  resources  for 
the  production  of  fertilizers.  It  is  impossible  for  me  to  go  into 
the  discussion  of  the  details  of  this  great  subject  at  this  place. 
It  must  be  sufficient  to  say,  briefly,  that  the  results  of  our  study 
of  it  show  that  nothing  fails  North  Carolina  from  which  to 
produce  one  hundred  thousand  tons  of  fertilizer  per  annum 
except,  perhaps,  a  part  of  the  potash,  which  is  imported,  for 
the  most  part,  from  Germany,  for  all  fertilizer  factories,  and 
might  just  as  well  be  brought  to  our  ports  direct  as  to  Bal- 
timore, New  York  or  Charleston.  Our  fisheries,  our  cotton-seed 
oil-mills,  the  gas-works  of  our  towns  and  our  slaughter-houses 
would  supply  all  of  the  ammoniating  materials  necessary,  if 
properly  saved.  The  eastern  portion  of  our  State  is  especially 
rich  in  sources  of  lime,  and  its  marls  and  limestones  are  sufficient 
to  produce  any  quantity  of  lime  manures. 
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PHOSPHATES. 

The  special  feature  of  the  work  of  the  Experiment  Station 
during  the  last  two  years  is  the  phosphate  investigation,  and  the 
discovery  of  workable  beds  of  this  important  material  is  the  most 
significant  occurrence  in  the  material  development  of  the  State. 
The  existence  of  regular  beds  of  phosphate,  which  had  been 
little  more  than  rumored  before  that  time,  was  definitely  deter- 
mined by  the  work  of  the  officers  of  your  Board  during  1883 
and  1884. 

The  Honorable  Commissioner  of  Agriculture  has  stated  some 
of  the  results  of  the  phosphate  survey  in  his  report,  and  it  will  be 
unnecessary  to  give  any  details  here.  The  report  of  the  Engineer 
and  the  Chemist  will  be  published  in  a  few  days.  It  is  sufficient 
to  record  here  that  numerous  beds  of  phosphates  have  been  dis- 
covered in  Sampson  and  Duplin  counties,  chiefly  between  Fai- 
son's  on  the  north,  Hallsville  on  the  east,  Wallace  station  on  the 
south,  and  Clinton  on  the  west,  being  a  territory  about  twenty 
miles  square.  Outside  of  this  territory  beds  have  been  noted 
in  Onslow,  Jones,  Craven,  Pender,  New  Hanover,  Bladen, 
Columbus  and  probably  Brunswick,  all  of  which  need  to  be  more 
thoroughly  explored.  We  have  examined  seventy-one  different 
localities  in  the  Sampson-Duplin  territory,  and  have  found  work- 
able beds  of  phosphates  of  a  greater  or  less  extent  in  fifty-eight 
of  these.  Undoubtedly  many  beds  exist  in  the  same  territory 
which  are  not  yet  known.  The  average  amount  of  phosphate  of 
lime  in  twenty-five  samples,  from  beds  nearest  the  line  of  the 
Wilmington  and  Weldon  Railroad,  was  forty-one  per  cent. 
•Phosphate  rock  of  this  character  was  successfully  manufactured 
into  superphosphate  under  the  direction  of  the  State  Chemist, 
distributed  over  the  State  last  spring  and  tested  by  some  of  our 
leading  farmers.  Eleven-hundredths  of  an  acre  yielded  forty- 
eight  tons  of  clean  rock  at  a  cost  of  one  hundred  and  sixty- five 
dollars  for  excavation,  hauling  and  loading  on  board  the  cars. 
From  a  portion  of  this,  20  tons  of  acid  phosphate  were  made 
and  distributed  to  130  farmers,  and  reports  from  55  of  these 
farmers,  which  have  been   received,  are  very  favorable  to  the 
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North  Carolina  superphosphate.  These  experiments  show  beyond 
a  doubt  not  only  that  we  have  good  phosphates,  but  that  they  will 
produce  results  in  the  field  equal  to  other  phosphates.  The 
rather  hasty  and  incomplete  phosphate  reconnoisance  of  the 
Sampson-Duplin  territory,  above  mentioned,  gives  us  the  follow- 
ing totals: 

Total  number  of  acres  accurately  explored  124.98;  total  num- 
ber of  pits  dug  790;  total  cubic  feet  of  earth  excavated  69,719; 
total  pounds  of  phosphate  rock  actually  weighed  75,495;  calcu- 
lated average  tons  per  acre  406.98 ;  total  tons  of  phosphate  rock 
in  the  124.98  acres  explored  50,864.48,  or 

This  particular  124.98  acres  will  yield  enough  phosphate  rock 
to  make  all  of  the  superphosphates  sold  in  North  Carolina  in  one 
year.  In  addition  to  the  above  we  have  explored  extensive  beds 
of  phosphates  and  marls  mixed  together,  occurring  in  New  Han- 
over and  Pender  counties.  This  material  was  also  tried  on  vari- 
ous crops  last  year  with  encouraging  results.  This  is  a  deposit 
of  great  importance  and  merits  a  special  exploration. 

One  hundred  and  thirty-seven  analyses  of  phosphates  were 
made  at  the  Station  for  the  regular  phosphate  survey  and  thirty 
for  property  owners. 

The  phosphate  reconnoisance  has  resulted  in  the  discovery  of 
many  rich  marl  beds  which  were  not  before  known  to  exisL 
We  have  made  thirty-nine  analyses  of  marls  during  1884. 

Noteworthy  among  the  miscellaneous  work  of  the  Station 
during  1884,  are  143  determinations  of  minerals,  45  analyses  of 
mineral  waters,  22  of  well  waters,  12  analyses  of  coal  and  18  of 
soils. 

The  following  tables  show  the  number  and  character  of  sam- 
ples analyzed  at  the  Experiment  Station  during  1883  and  1884: 

1883. 
Articles  Analyzed.  Number. 

Commercial  fertilizers,  all  superphosphates,  official  130,  private  75,  total,  205 

Coed  posts,  of  farm  material  5,  of  agricultural  chemicals  7 , 12 

Marls,  chiefly  carbonate  of  lime 24 

Marls,  phosphatic lfs 


REPORT   OF   THE   EXPERIMENT   STATION.  11 

Phosphates 20 

Limestones 2 

Soils 8 

Kainite 8 

Cotton  seed  and  cotton  seed  meal 3 

Dissolved  bone  and  bone  meal 3 

Fish  scrap  2,  ammonite  2,  dried  blood  1 5 

Nitrate  of  soda  1,  nitrate  of  potash  1,  sulphate  of  ammonia  1 3 

Mucks 3 

Hay — Clover  1,  vetch  1,  ensilage  2 4 

Grasses  2,  insects  1,  seeds  1,  identified 4 

Rice  flour  1,  "polish"  1,  okra  meal  and  hulls  2,  pea-nuts  1 5 

Sugar  1,  butter  1,  drugs  3,  whiskey  2,  preservative  1,  licorice  2 10 

Minerals  53,  sand  2,  alum  mass  1,  white  lead  1 57 

Waters,  drinking 32 

Waters,  minerals 27 

Pine  needle  extract  1,  cotton-seed  oil  1 . 2 

Gas  liquor 1 

453 

1884. 
Articles  Analyzed.  Number. 

Commercial  fertilizers,  official  116,  private  34,  total 150 

Composts..... 4 

Marls,  phosphatic 39 

Phosphates 167 

Soils 18 

Kainite 5 

Cotton-seed  and  cotton-seed  meal 2 

Dissolved  bone  and  bone  meal ., 3 

Gluten, 1 

Krugite  1,  sulphate  of  magnesia  1 2 

Plants  1,  bugs  1,  identified 2 

Feeding  stuff. 1 

Licorice  1,  whiskey  1 2 

Minerals  152,  building  stones  2,  boiler  deposit  1 , 155 

Waters,  drinking 22 

Waters,  mineral ; 54 

Coals 12 

Flour  1,  ashes  2 3 

642 
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The  Dumber  of  analyses  made  during  1881  was  450,  aud 
during  1882  was  459,  making  during  the  years  of  1881  and 
1882,  909  analyses.  During  the  years  1883  and  1884  the  num- 
ber reached  1,095. 

The  publications  of  the  Station  during  the  year  1883  were 
as  follows: 

Horn,  leather  and  wool  waste 2,000 

Finely  ground  Phosphates  or  "  Floats" 2,000 

Kainite  or  German  Potash  Salts 2,000 

Analyses  and  valuations  of  Fertilizers  to  March  1st 10,000 

Analyses  and  valuations  of  Fertilizers  to  May  1st 15,000 

Report  of  the  Station  for  1882 10,000 

41,000 
The  following  were  published  during  1884: 

The  Fertilizer  Control 2,000 

Catalogue  of  the  North  Carolina  Exhibit  at  Boston 8,000 

The  North  Carolina  Phosphates 2,000 

The  Analysis  of  Fertilizers 15,000 

The  Report  of  the  Station  for  1883 10,000 

37,000 

I  beg  leave  to  repeat  the  following  remarks  from  my  report  of 
two  years  ago: 

AN   EXPERIMENTAL   FARM. 

The  third  clause  of  section  twelve  of  An  act  to  establish  a 
Department  of  Agriculture,  &c.,  reads:  "He  (the  Chemist)  shall 
also,  under  the  direction  of  the  said  department,  carry  on  experi- 
ments on  the  nutrition  and  growth  of  plants  with  a  view  to  ascer- 
tain what  fertilizers  are  best  suited  to  the  various  crops  of  this 
State,  and  whether  other  crops  may  not  be  advantageously  grown 
on  its  soils,  and  shall  carry  on  such  other  investigations  as  the 
said  department  may  direct." 

The  law  thus  distinctly  provides  for  practical  farm  experi- 
ments by  your  State  Chemist.  But  how  is  the  Chemist  to  per- 
form his  duty?  At  present  he  has  no  effectual  means  whatever 
of  so  doing.  We  believe  that  the  time  has  now  arrived  when 
this  work  can  and  ought  to  be  started.  Our  other  arrangements 
are  all  complete.     The  expenditures  upon  the  Expositions  are 
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supposed  to  be  at  an  end.  Our  people  expect  progress  of  us. 
We  have  no  right  to  stand  back  from  any  work  which  we  are 
thus  directed  to  do,  and  which  will  tend  to  promote  the  progress 
of  agriculture  in  the  State. 

There  are  thousands  of  questions  which  call  for  careful,  scien- 
tific investigation.  These  problems  require  special  training  on 
the  part  of  the  experimenters,  and  they  require  time,  care  and 
money,  which  the  ordinary  farmer  cannot  command.  These 
results  are  for  the  general  benefit,  and  it  is  the  duty  of  the  State 
to  perform  them.  In  the  nature  of  things,  the  ordinary  farmer 
cannot  make  them  for  himself. 

We  in  North  Carolina  have  our  own  peculiar  problems  con- 
nected with  our  own  special  crops.  There  are  questions  of  the 
greatest  importance  connected  with  cotton,  tobacco,  and  corn, 
which  demand  our  attention,  and  it  is  not  probable  that  anybody 
can  or  will  solve  them  for  us. 

We  urge  you  to  the  investment  of  a  moderate  amount  in  an 
experimental  farm,  again,  as  a  means  of  turning  our  present 
investment  in  the  chemical  laboratory  to  better  account.  Theory 
and  practice  go  hand  in  hand  in  the  natural  sciences.  Our 
experiments  in  the  laboratory  are  necessarily  much  limited  if  we 
cannot  test  them  in  practice.  If  we  had  an  associated  farm  our 
laboratory  work  would  be  able  to  expand  into  far  greater  useful- 
ness. We  would  then  be  able  to  unite  the  two  great  motors  of 
modern  scientific  progress,  hypothesis  and  experiment,  in  one 
effort  for  the  advancement  of  our  agriculture.  We  petition  your 
Board,  and  through  them  the  General  Assembly,  to  take  such 
steps  as  will  provide  suitable  land  and  equipment  for  this  pur- 
pose. 

I  have  the  honor  to  submit  herewith  my  books  and  accom- 
panying vouchers,  and  copies  of  all  of  our  publications  for  the 
last  two  years. 

I  am,  very  respectfully, 

Your  obedient  servant, 

CHAS.  W.  DABNEY,  Jr.,  Director. 

North  Carolina  Agricultural  Experiment  Station,  ) 

Raleigh,  January  15,  1885.      J 
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Office  of  the  North  Carolina 
Agricultural  Experiment  Station, 

Raleigh,  N.  C,  March  15th,  1885. 

To  Governor  A.  M.  Scales, 

Chairman  of  the  Board  of  Agriculture  : 

Sir: — I  have  the  honor  to  submit  herewith  the  Annual 
Report  of  the   North   Carolina   Agricultural   Experiment 
Station  for  the  year  1884.     I  trust  it  will  prove  satisfactory 
to  3'our  Excellency  and  the  Board  of  Agriculture. 
Respectfully  yours, 

CHAS.  W.  DABNEY,  Jr., 

Director. 
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THE  NORTH  CAROLINA 

Agricultural  Experiment  Station, 


This  institution  was  established  by  Act  of  the  General 
Assembly  of  1877,  for  the  advancement  of  North  Carolina 
agriculture.  The  Station  now  occupies  the  large  and  hand- 
some apartments  assigned  it  in  the  Agricultural  Depart- 
ment Building  in  Raleigh.  The  Laboratory  is  a  complete 
one  in  every  respect. 

Every  North  Carolina  farmer,  and  every  person  interested 
in  developing  our  agriculture  or  other  industries,  has  a  right 
to  call  upon  the  Station  for  any  information  or  assistance 
which  it  is  within  the  province  of  the  Station  to  render : 
and  the  Station  will  do  all  that  lies  in  its  power  to  meet 
these  requests. 

The  work  of  the  Station  will  include,  as  heretofore : 

The  analysis  of  all  Fertilizers  legally  on  sale  in  the  State  ; 

The  analysis  of  Agricultural  Chemicals,  of  Composts  and 
Home-made  Fertilizers,  and  of  all  materials  from  which 
they  can  be  made; 

The  analysis  of  Soils,  Marls  and  Mucks; 

The  analysis  of  Feeding-Stuffs; 

The  examination  of  Seeds  with  reference  to  their  purity, 
and  capacity  to  germinate. 

The  examination  of  Grasses  and  Weeds; 

The  study  of  Insects  injurious  to  vegetation  ; 

The  analysis  of  Minerals,  Ores  and  Mineral  waters; 

The  analysis  of  Drinking  Waters,  and   Articles  of  Food  ; 

Practical  experiments  upon  different  crops,  with  different 
manures,  &c. 

Numerous  publications  upon  these  and  kindred  subjects 
are  mailed  free  of  charge.  Correspondence  is  invited  upon 
subjects  pertaining  to  scientific  agriculture.     Address 

Dr.  CHAS.  W.  DABNEY,  Jr,  Director, 

Raleigh,  N.   0. 
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DIRECTIONS  FOR  SENDING  SAMPLES. 

Fertilizers  are  sampled  by  the  regular  Inspector  for  official 
analysis.  When  other  analyses  are  necessary,  take  a  sample 
from  at  least  one-tenth  of  the  packages  in  the  lot,  mix  these 
samples  thoroughly  upon  a  sheet  of  paper,  draw  a  half 
pound  sample  from  this  pile,  put  it  into  an  air-tight  pack- 
age and  send  to  the  Station  as  directed  below.  Fill  up  the 
"Form  for  Description  of  Fertilizer  Samples,"  and  send  by 
mail.  Chemicals,  Composts,  Manures,  Feeding-stuffs  and  Arti- 
cles of  Food  may  be  sampled  in  similar  manner. 

Soils,  Marls  and  Mucks  are  best  sampled  by  taking  at  a 
spot  of  supposed  average  character,  a  section  from  top  to 
sub-soil,  or  from  top  to  bottom  of  the  layer,  and  packing  it 
closely  in  a  cigar  box  so  that  it  cannot  break  up. 

Mineral  and  Drinking  Waters  must  be  put  up  in  clean  two 
to  five  gallon  jugs  or  demijohns,  securely  packed  in  straw. 

The  Express  Company  transports  all  kinds  of  samples  when 
properly  packed.  Parcels  by  Express,  to  receive  attention, 
must  be  prepaid. 

By  mail,  as  fourth  class  matter  (one  cent  for  each  ounce), 
can  be  sent  the  following  :  Samples  of  ores,  minerals,  marls, 
seeds,  plant-cuttings,  bulbs,  roots,  feeding-stuffs — all  kinds 
of  samples,  in  fact,  except  liquids,  poisons,  explosive  or  in- 
flammable articles  and  articles  liable  to  injure  the  mail  bag 
or  persons  handling ;  packed  in  pasteboard  boxes  or  paper 
and  securely  tied.  Samples  of  fertilizers,  chemicals,  com- 
posts and  mucks  must  be  put  in  a  glass  bottle,  sealed,  and 
the  bottle  then  packed  in  a  wooden  or  tin  box  in  cotton  or 
saw  dust,  to  be  forwarded  by  mail. 

Write  your  name  and  address,  preceded  by  the  word 
"  from  "  upon  all  packages,  and  put  some  mark,  word  or 
number  upon  them  by  which  to  identify  them.  Enter  this 
mark  or  number  upon  the  "  Form."     This  is  very  important. 

Instructions  and  forms  for  sending  samples,  on  application. 

Address  all  packages  to  Experiment  Station, 

P.  0.  Drawer  33.  Raleigh,  N.  G. 
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PUBLICATIONS 

OF   THE 


Herth  CareliFia  Exxperirr\erit  Station 


1878  to  1885. 


This  list  includes  reports,  special  publications  and  con- 
tributions to  the  Bulletin  of  the  Department  of  Agriculture, 
but  excludes  all  circulars,  directions,  and  forms.  Unless 
marked  otherwise,  they  are  unbound. 

The  following  were  issued  under  the  Directorship  of  Dr. 
Albert  R.  Ledoux : 

Directions  for  making  Vinegar,  1878,  4  pages  ; 

Analyses  and  Valuations  of  Fertilizers,  1877-78,  3©  pages ; 

Ville's  formulae  for  composting  and  others,  furnished  by 
Dr.  Ledoux,  1878,  16  pages  ; 

The  Sugar  Beet  in  North  Carolina,  1878,  50  pages ; 

Silica  vs.  Ammonia,  results  of  comparative  soil-tests  of 
Popplein's  Silicated  Phosphate,  with  a  number  of  ammo- 
niated  guanos,  1878,  24  pages: 

Analyses  and  Valuations  of  Fertilizers  for  1877  and  1878, 
republished,  1879,  16  pages ; 

Report  of  the  Director  to  the  Legislature,  January,  1879, 
Document  No.  8,  16  pages; 

Analyses  and  Valuations  of  Fertilizers  for  1879,  8  pages; 

Formulae  for  composting,  1879,  16  pages; 

Report  of  the  Station  for  1879,  (bound)  198  pages; 

Report  of  the  Station  for  1880,  including  Analyses  of  Fer- 
tilizers for  that  year,  (bound)  148  pages. 

The  following  were  issued  by  Dr.  Charles  W.  Dabney,  Jr. : 

Report  to  the  Legislature,  January,  1881,  16  pages; 

Analyses  of  Drinking  Waters,  Bulletin  for  January,  1881 ; 

Value  of  active  ingredients  of  Fertilizers,  Bulletin  for 
February,  1881; 
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The  use  of  Agricultural  Chemicals,  Bulletin  for  March, 
1881; 

Analyses  and  Valuations  of  Fertilizers  and  Chemicals, 
1881,  16  pages; 

Adulterated  Chemicals,  Bulletin  for  July,  1881 ; 

Analyses  and  Valuations  of  Fertilizers,  2d  edition,  1881, 
12  pages ; 

Report  of  the  Station  for  1881,  (bound)  172  pages; 

Trade  in  Fertilizers — Extension  in  Cotton  Culture,  Bul- 
letin for  January,  1882; 

Home-made  Manures — High-manuring  on  Cotton,  Bulle- 
tin for  February,  1882; 

Does  Cotton  exhaust  ?  Cotton  seed  and  its  uses,  Bulletin 
for  March,  1882; 

Stable  Manure,  saved  and  composted — Rice  products  as  a 
feeding-stuff,  Bulletin  for  April,  1882 ; 

Analyses  of  Fertilizers,  1882,  8  pages ; 

Analyses  of  Fertilizers,  2d  edition,  1882,  12  pages; 

Experience  with  Home-made  Manures,  Bulletin  for  June, 
1882; 

Report  of  work  done  for  the  State  Board  of  Health,  1881, 
8  pages ; 

Treatment  of  Cotton  Lands — Station  at  State  Fair,  Bul- 
letin for  October,  1882 ; 

Report  of  the  Station  1882,  (bound)  152  pages ; 

Horn,  Leather  and  Wool-waste,  and  the  Fertilizers  made 
from  them,  1882,  10  pages ; 

Finely-ground  Phosphates  or  "Floats,"  1882,  10  pages; 

On  Kainite,  1882,  28  pages; 

Rice  and  its  Products — Food  and  Fodder  plants,  Bulletin 
May,  1882 ; 

The  Soja  Bean — Waste  products  of  Tobacco  Factories, 
Bulletin  May,  1883 ; 

Analyses  of  Fertilizers,  1883,  16  pages; 

Analyses  of  Fertilizers,  2d  Edition,  1883,  16  pages; 

Cotton  seed  and  its  Products,  Bulletin  June,  1883 ; 
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N.  C.  Resources  for  Commercial  Fertilizers, 
I.  Ammoniates; 
II.  Potash  sources,  Bulletin  Dec,  1883; 
III.  Phosphates,  Bulletin,  January,  1884; 
The  trade  in  Fertilizers  during  1883,  12  pages; 
Cost  of  the  Ingredients  of  Fertilizers,  Bulletin  Feb.,  1884  ; 
The  Phosphate  Investigation,  Bulletin  March,  1884; 
Analyses  of  Fertilizers,  season  of  1884,  16  pages ; 
Composition  of  N.  C.  Phospbates,®Bulletin  April,  1884; 
N.  C.  Phosphates,  report  on,  26  pages; 
Report  of  Station,  1883,  (bound)  104  pages. 


Report  oe  the  Director.  9 

REPORT  OF  THE  DIRECTOR 

OF   THE 

Agricultural  Experiment  Station, 

FOR   1884. 


WORK  OF  THE  STATION  DURING  THE  YEAR. 

The  requirements  of  the  law  regarding  the  work  of  the 
Station  may  be  classified  as  follows: 

The  analysis  of  all  fertilizers  legally  on  sale  in  the  State. 

The  analysis  of  agricultural  chemicals,  of  composts  and 
home-made  fertilizers  and  all  materials  from  which  they 
can  be  made. 

The  analysis  of  soils,  marls  and  mucks. 

The  analysis  of  feeding-stuffs. 

The  examination  of  seeds  with  reference  to  their  purity 
and  capacity  to  germinate. 

The  examination  of  grasses  and  weeds. 

The  study  of  insects  injurious  to  vegetation. 

The  analysis  of  minerals,  ores  and  mineral  waters  for  the 
State  Geologist. 

The  analysis  of  drinking  water,  articles  of  food,  (fee,  for 
the  State  Board  of  Health. 

Practical  experiments  upon  different  crops,  with  different 
manures,  upon  new  crops  which  it  may  be  desirable  to  in- 
troduce, and  upon  such  other  subjects  as  the  Department 
may  direct. 

Some  work  has  been  done  in  all  of  these  directions  as 
will  be  seen.  The  Station  continues  to  be  chiefly  occupied 
with  the  work  of  the  Fertilizer  Control  and  that  connected 


10       Annual  Report  N.  C.  Experiment  Station. 

with  the  home  production  of  manures.  This  is,  after  all, 
the  subject  of  the  greatest  interest  and  importance  to  our 
farming  community. 

The  trade  in  fertilizers  is  permanently  established  in 
North  Carolina,  and  their  use  will  undoubtedly  increase 
with  the  development  of  our  lands.  Much  is  being  said 
at  present  about  the  importance  of  manufactures  to  the 
people  of  the  South.  We  must  manufacture  cotton,  it  is 
argued,  because  we  produce  the  crude  material  and  send  it 
beyond  our  borders  to  be  manufactured  and  consumed.  It 
is  vastly  more  important  for  us  to  manufacture  fertilizers, 
for  which  we  have  the  crude  material  and  which  we  con- 
sume at  home.  The  overwhelming  importance  of  this  sub- 
ject induced  the  Station  to  devote  a  great  deal  of  time  and 
labor  to  searching  out  and  examining  the  resources  of  North 
Carolina  for  the  production  of  fertilizers.  It  is  impossible 
to  go  into  the  discussion  of  the  details  of  this  great  subject 
at  this  place.  It  must  be  sufficient  to  say,  briefly,  that  the 
results  of  our  study  of  it  show  that  nothing  fails  North 
Carolina  from  which  to  produce  one  hundred  thousand  tons 
of  fertilizer  per  annum  except,  perhaps,  a  part  of  the  potash, 
which  is  imported,  for  the  most  part,  from  Germany  for  all 
fertilizer  factories,  and  might  just  as  well  be  brought  to  our 
ports  direct  as  to  Baltimore,  New  York  or  Charleston.  Our 
fisheries,  our  cotton  seed  oil-mills,  the  gas-works  of  our 
towns  and  our  slaughter-houses  would  supply  all  of  the 
ammoniating  materials  necessary,  if  properly  saved.  The 
marls  and  limestones  of  the  eastern  section  of  the  State  are 
sufficient  to  produce  any  quantity  of  lime  manures. 


PHOSPHATES. 

The  special  feature  of  the  work  of  the  Experiment  Station 
during  last  year  is  the  phosphate  investigation,  and  the  dis- 
covery of  workable  beds  of  this  important  material  is  the 


Work  of  Station  During  the  Year.  11 

most  significant  recent  occurrence  in  the  material  develop- 
ment of  the  State.  The  existence  of  regular  beds  of  phos- 
phate, which  had  been  little  more  than  rumored  before  that 
time,  was  definitely  determined  by  the  work  of  the  Station 
and  the  Engineer  of  the  Board  during  1884. 

The  details  of  this  investigation  are  published  in  this  re- 
port, but  it  will  be  well  to  give  a  resume  of  the  results  at 
this  place. 

Numerous  beds  of  phosphates  have  been  discovered  in 
Sampson  and  Duplin  counties,  chiefly  between  Faison's  on 
the  north,  Hallsville  on  the  east,  Wallace  Station  on  the 
south,  and  Clinton  on  the  west,  which  is  a  territory  about 
twenty  miles  square.  Outside  of  this  territory  beds  have 
been  noted  on  Cohorn  Creek  in  Onslow,  on  Core  Creek  in 
Jones,  in  Craven,  Pender,  New  Hanover,  Bladen,  Columbus 
and  probably  Brunswick,  all  of  which  need  to  be  more  thor- 
oughly explored.  Seventy-one  different  localities  in  the 
Sampson-Duplin  territory  were  examined,  and  workable 
beds  of  phosphates,  of  a  greater  or  less  extent,  were  found  in 
fifty-eight  of  these.  Undoubtedly  many  beds  exist  in  the  same 
territory  which  are  not  yet  known.  The  average  amount 
of  phosphate  of  lime  in  twenty-five  samples,  from  beds  near- 
est the  line  of  the  Wilmington  &  Weldon  Railroad,  was 
forty-one  per  cent.  Phosphate  rock  of  this  character  was 
successfully  manufactured  into  superphosphate,  distributed 
over  the  State  last  Spring,  and  tested  by  some  of  the  lead- 
ing farmers.  Eleven-hundredths  of  an  acre  yielded  forty- 
eight  tons  of  clean  rock,  at  a  cost  of  one  hundred  and  sixty- 
five  dollars  for  excavation,  hauling  and  loading  on  board 
the  cars.  From  a  portion  of  this,  20  tons  of  acid  phosphate 
were  made  and  distributed  to  130  farmers.  Reports  from 
55  of  these  farmers,  which  have  been  received,  are  very 
favorable  to  the  North  Carolina  superphosphate.  These 
experiments  show  beyond  a  doubt  not  only  that  we  have 
good  phosphates,  but  that  they  will  produce  results  in  the 
field  equal  to  other  phosphates.     The  phosphate  reconnois- 
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sance  of  the  Sampson-Duplin  territory  above  mentioned, 
gives  us  the  following  totals : 

Total  number  of  acres  accurately  explored  124.98;  total 
number  of  pits  dug  790 ;  total  cubic  feet  of  earth  excavated 
69,719 ;  total  pounds  of  phosphate  rock  actually  weighed 
75,495 ;  calculated  average  tons  per  acre  406.98  ;  total  tons 
of  phosphate  rock  in  the  124.98  acres  explored  50,864.48,  or 

This  'particular  124.98  acres  will  yield  enough  phosphate  rock 
to  make  all  of  the  superphosphates  sold  in  North  Carolina  in  one 
year.  In  addition  to  the  above  we  have  explored  extensive 
beds  of  phosphates  and  marls  mixed  together,  occurring  in 
New  Hanover  and  Pender  counties.  This  material  was  also 
tried  on  various  crops  last  year  with  encouraging  results. 
This  is  a  deposit  of  great  importance  and  merits  a  special 
exploration. 

One  hundred  and  thirty-seven  analyses  of  phosphates 
were  made  at  the  Station  for  the  regular  phosphate  survey 
and  thirty  for  property  owners. 

The  phosphate  reconnoissance  has  resulted  in  the  discov- 
ery of  many  rich  marl  beds  which  were  not  before  known 
to  exist.  The  results  obtained  in  the  development  of  marl 
beds  are  well  worth  all  the  time  and  money  devoted  to  this 
work. 

It  is  gratifying  to  be  able  to  report  some  progress  in  the 
matter  of  the  home  production  of  fertilizers.  Two  years 
ago  there  was  only  one  company  in  the  State  which  manipu- 
lated superphosphates.  This  was  the  Navassa  Guano  Com- 
pany at  Wilmington,  which  has  a  large  plant  of  acid  cham- 
bers, mills,  mixers,  &o,  and  dees  an  extensive  business. 

In  1884  we  have,  in  addition  to  the  above,  the  Durham 
Fertilizer  Company,  the  Goldsboro  Oil  and  Fertilizer  Com- 
pany, the  (Tarboro)  Enterprise  Fertilizer  Company,  and  the 
Raleigh  Oil  Mill  and  Fertilizer  Company,  all  manipulators 
of  superphosphates  and  doing  a  good  business. 

For  several  years  the  Station  has  discussed  in  the  news- 
papers,  in  the   Bulletin  of   the   Agricultural  Department, 
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and  in  the  annual  reports,  the  subject  of  milling  cotton 
seed.  The  use  made  of  this  important  seed  illustrates  the 
progress  of  agriculture  in  the  cotton  country  better  than 
anything  else.  Years  ago  cotton  seed  was  not  used  at  all, 
but  left  to  rot  at  the  gin-houses,  producing  a  pestilential 
stench,  which  led  them  to  be  regarded  simply  as  a  nuisance. 
Then  it  was  ascertained  that  they  were  a  valuable  manure, 
and  they  were  killed  by  fermentation,  in  the  manure  heaps 
and  used  upon  the  soil.  Next,  the  farmer  learned  how 
to  make  a  complete  manure  by  composting  his  cotton  seed 
with  phosphate  and  potash  salts.  This  state  of  things  rep- 
resented a  vast  improvement  though  it  was  far  short  of 
what  should  be.  Each  ton  of  cotton  seed  contains  about 
thirty-five  gallons  of  Valuable  oil,  besides  the  solid  material 
of  its  kernel  and  its  hull,  which  are  not  injured  by  the  re- 
moval of  the  oil.  The  kernels,  after  they  are  pressed,  give 
a  rich  meal  which  should  all  be  used  for  food  for  stock.  As 
this  meal  is  rich  in  nitrogen,  and  contains  some  phosphoric 
acid  and  potash,  it  makes  a  valuable  fertilizer  also.  After 
urging  this  matter  upon  the  attention  of  the  people  of  the  State 
for  several  years,  it  is  gratifying  to  be  able  to  say  that  there  are 
oil-mills  in  successful  operation  atthefollowingplaces:  Golds- 
boro,  New  Berne,  Elizabeth  City,  Washington,  Raleigh, 
Charlotte,  and  Cronly's,  near  Wilmington.  The  meal  will 
be  utilizedas  a  fertilizer  in  a  decreasing  degree  for  someyears, 
while  its  use  as  a  feed  will  increase.  Many  other  mills  will 
follow,  and,  when  our  people  shall  learn  how  easy  it  is  to 
convert  it  into  milk,  butter  and  meat,  cotton  seed  will  become 
as  important  a  product  of  our  farms  as  corn  or  wheat. 

The  regular  work  of  the  Station  was  interrupted  again  in 
1884,  as  it  was  in  1883,  by  Expositions.  The  order  of  the 
Board  requiring  the  Director  and  several  of  his  assistants  to 
assist  in  the  preparations  for  the  Exhibit  of  the  State  at  the 
State  Exposition  in  October,  and  the  World's  Industrial  and 
Cotton  Centennial  Exposition  at  New  Orleans,  commencing 
in  December,  deprived  the  Station  of  the  work  of  these  men 
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during  four  months  of  the  year.  This  detracted  largely 
from  the  year's  results,  and  prevented  the  undertaking  of 
investigations  requiring  much  time  to  complete. 

The  following  is  a  list  of  the  subjects  investigated  and 
articles  analyzed  at  the  Station  during  1884: 

Articles  Analyzed.  t  Ntimber. 

Commercial  fertilizers,  official  116,  private  34,  total 15c 

Composts 4 

Marls,  phosphatic 39 

Phosphates 167 

Soils 18 

Kainite 5 

Cotton  seed  and  Cotton  seed  meal 2 

Dissolved  bone  and  bone  meal 3 

Gluten 2 

Krugite  I,  sulphate  of  magnesia  1 2 

Plants  I,  bugs  I,  identified _  2 

Feeding  stuff _ I 

Licorice  I,  whisky  I 2 

Minerals  152,  building  stones  2,  boiler  deposit  [ 155 

Waters,  drinking _ 22 

Waters,  mineral . 54 

Coals -  -  - -  -  12 

Flour  1,  ashes  2 .- - 3 

642 

The  number  of  analyses  made  during  1881  was  450;  dur- 
ing 1882,  459  ;  during  1883  it  was  453  ;  during  1884,  642. 

The  following  publications  were  made  by  the  Experiment 
Station,  under  directions  of  the  Board,  during  ]884: 

Name.  No.  copies 

distributed. 

The  Fertilizer  Control -  - 2,000 

Catalogue  of  the  North  Carolina  Exhibit  at  Boston 8,000 

The  North  Carolina  Phosphates - - 2,000 

The  Analysis  of  Fertilizers - 15.000 

The  Report  of  the  Station  for  18S3 -- 10,000 

37,000 
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The  Director  feels  constrained  to  repeat  the  following  re- 
marks from  the  reoort  to  vour  honorable  Board  for  1882 : 

AN    EXPERIMENTAL    FARM. 

The  third  clause  of  section  twelve  of  An  Act  to  Establish  a 
Department  of  Agriculture,  &c,  reads:  "  He  (the  Chemist) 
shall  also,  under  the  direction  of  the  said  department,  carry 
on  experiments  on  the  nutrition  and  growth  of  plants  with 
a  view  to  ascertain  what  fertilizers  are  best  suited  to  the  va- 
rious crops  of  this  State,  and  whether  othir  crops  may  not 
be  advantageously  grown  on  its  soils,  and  shall  carry  on 
such  other  investigations  as  the  said  department  may 
direct." 

The  law  thus  distinctly  provides  for  practical  farm  ex- 
periments by  your  State  Chemist.  But  how  is  the  Chemist 
to  perform  his  duty?  At  present  he  has  no  effectual  means 
whatever  of  so  doing.  We  believe  that  the  time  has  now 
arrived  when  this  work  can  and  ought  to  be  started.  Our 
other  arrangements  are  ail  complete.  The  expenditures 
upon  the  Expositions  are  supposed  to  be  at  an  end.  Our 
people  expect  progress  of  us.  We  have  no  right  to  stand 
back  from  any  work  which  we  are  thus  directed  to  do,  and 
which  will  tend  to  promote  the  progress  of  agriculture  in 
the  State. 

There  are  thousands  of  questions  which  call  for  careful, 
scientific  investigation.  These  problems  require  special 
training  on  the  part  of  the  experimenters,  and  they  require 
time,  care  and  money,  which  the  ordinary  farmer  cannot 
command.  These  results  are  for  the  general  benefit,  and  it 
is  the  duty  of  the  State  to  perform  them.  In  the  nature  of 
things,  the  ordinary  farmer  cannot  make  them  for  himself. 

We  in  North  Carolina  have  our  own  peculiar  problems 
connected  writh  our  own  special  crops.  There  are  questions 
of  the  greatest  importance  connected  with  cotton,  tobacco, 
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and  corn,  which  demand  our  attention,  and  it  is  not  proba- 
ble that  anybody  can  or  will  solve  them  for  us. 

We  urge  you  to  the  investment  of  a  moderate  amount  in 
an  experimental  farm,  again,  as  a  means  of  turning  our 
present  investment  in  the  chemical  laboratory  to  better  ac- 
count. Theory  and  practice  go  hand  in  hand  in  the  natural 
sciences.  Our  experiments  in  the  laboratory  are  necessarily 
much  limited,  if  we  cannot  test  them  in  practice.  If  we  had 
an  associated  farm,  our  laboratory  work  would  be  able  to  ex- 
pand into  far  greater  usefulness.  We  would  then  be  able  to 
unite  the  two  great  motors  of  modern  scientific  progress,  hy- 
pothesis and  experiment,  in  one  effort  for  the  advancement 
of  our   Agriculture. 
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ESTABLISHING  THE   STATION  AND  CONTROL- 
LING THE  TRADE  IN  FERTILIZERS. 


The  following  extracts  contain  the  sections  pertaining  to 
this  subject  now  in  force  : 

Section  7  of  "An  Act  to  establish  a  Department  of  Agricul- 
ture, Immigration  and  Statistics,  and  for  the  Encouragement  of 
Sheep  Husbandry"  viz:  "The  Board  of  Agriculture  is  en- 
trusted with  the  enforcement  and  supervision  of  the  laws 
and  regulations  which  are,  or  may  be,  enacted  in  this  State 
for  the  sale  of  commercial  fertilizers  and  seeds." 

"Sec.  8.  That  no  manipulated  guano,  superphosphate,  or 
other  commercial  fertilizer,  shall  be  sold,  or  offered  for  sale 
in  this  State,  until  the  manufacturer,  or  person  importing 
the  same,  shall  first  obtain  a  license  therefor  from  the  Treas- 
urer of  the  State,  for  which  they  shall  pay  a  privilege  tax 
of  five  hundred  dollars  per  annum  for  each  separate  brand 
or  quality,  (and  he  shall  also  pay  a  tax  of  fifty  cents  per  ton 
for  every  ton  sold.*)  Any  person,  corporation  or  company, 
who  shall  violate  the  provisions  of  this  act,  or  who  shall 
sell,  or  offer  for  sale,  any  such  fertilizer,  contrary  to  the  pro- 
visions above  set  forth,  shall  be  guilty  of  a  misdemeanor, 
and  upon  conviction  shall  be  fined  or  imprisoned  at  the 
discretion  of  the  court." 

"  Sec,  9.  And  every  bag,  barrel,  or  other  package  of  such 
fertilizer  as  above  designated,  offered  for  sale  in  this  State, 
shall  have  thereon  a  plainly  printed  label  or  stamp,f  which 


*This  tax  of  50  cents  repealed  by  a  Supplemental  Act  ratified  March  7th,  1877. 
f  See  page  22. 
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shall  truly  set  forth  the  name,  location  and   trade  mark  of 
the  manufacturer,  also  the  chemical  composition  of  the  con- 
tents of  such  package,  and  the  real  percentage  of  any  of  the 
following  ingredients  asserted  to  be  present,  to-wit:  soluble 
and  precipitated  phosphoric  acid,  soluble  potassa,  ammonia, 
or  its  equivalent  in   nitrogen,  together  with  the  date  of  its 
analyzation,  and  that  the  privilege  tax  provided  for  in  sec- 
tion eight  has  been  paid  ;  and  any  such  fertilizer  as  shall 
be  ascertained  by   analysis  not  to  contain  the  ingredients 
and  percentage  set  forth  as  above  provided,  shall  be  liable 
to  seizure  and  condemnation,  and  when  condemned  shall 
be  sold  by  the  Board  of  Agriculture  for  the  exclusive  use 
and   benefit  of  the  Department  of  Agriculture.     Any  mer- 
chant, trader,  manufacturer,  or  agent,  who  shall  sell,  or  offer 
for  sale,  any   commercial   fertilizer,  without    having  such 
labels  and  stamps  as  hereinbefore  provided  attached  thereto, 
shall  be  liable  to  a  fine  of  ten  dollars  for  each  separate  bag 
or  barrel  or  package  sold  or  offered   for  sale,  to  be  sued  for 
before  any  justice  of  the  peace,  and  to  be  collected  by  the 
sheriff  by  distress  or  otherwise,  one  half,  less  the  cost,  to  go  to 
the  party  suing,  and  the  remaining  half  to  the  Department, 
and  if  any  such   fertilizer  shall   be  condemned,  as    herein 
provided,  it  shall  be  the  duty  of  the  Department  to  have  an 
analysis  made  of  the  same,  and  cause  printed  tags  or  labels 
expressing  the  true  chemical  ingredients  of  the  same  to  be 
put  upon  each  bag  or  barrel  or  package,  and  shall  fix  the 
commercial   value  thereof  at  which  it   may  be  sold.     And 
any  person  who  shall  sell,  or  offer  for  sale,  any  such  fertili- 
zer, in  violation   of  the  provisions  of  this  section,  shall  be 
guilty  of  a  misdemeanor." 

"Sec.  10.  The  Department  of  Agriculture  shall  have  power 
and  authority  at  all  times  to  have  collected  samples  of  any 
commercial  fertilizers  offered  for  sale  in  this  State,  and  have 
the  same  analyzed  ;  and  such  samples  shall  be  taken  from 
at  least  ten  per  cent,  of  the  lot  from  which  they  may  be 
selected." 
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"  Sec.  11.  It  shall  be  lawful  for  the  Department  of  Agri- 
culture to  require  the  officers,  agents  or  managers  of  any 
railroad  or  steamboat  company,  transporting  fertilizers  in 
this  State,  to  furnish  monthly  statements  of  the  quantity  of 
fertilizers,  with  the  name  of  the  consignor  or  consignee,  de- 
livered on  their  respective  lines,  at  any  and  all  points  within 
this  State.  And  said  Department  is  hereby  empowered  to 
compel  said  officers,  agents  or  managers,  to  submit  their 
books  for  examination,  if  found  expedient  so  to  do;  and  any 
such  agents,  officers  or  managers  failing  or  refusing  to  com- 
ply shall  be  deemed  guilty  of  a  misdemeanor." 

"Sec.  12.  The  Department  of  Agriculture  shall  establish, 
in  connection  with  the  Chemical  Laboratory  of  the  Univer- 
sity at  Chapel  Hill,*  an  Agricultural  Experiment  and  Fer- 
tilizer Control  Station ;  and  (the  Board  of  Trustees  of  the 
University,  with  the  approval  of)  the  Department  of  Agri- 
culture shall  employ  an  analyst  skilled  in  agricultural 
chemistry  .f 

"  It  shall  be  the  duty  of  said  chemist  to  analyze  such  fertil- 
izers and  products  as  may  be  required  by  the  Department  of 
Agriculture,  and  to  aid  so  far  as  practicable  in  suppressing 
fraud  in  the  sale  of  commercial  fertilizers. 

"  He  shall  also,  under  the  direction  of  said  Department, 
carry  on  experiments  on  the  nutrition  and  growth  of  plants, 
with  a  view  to  ascertain  what  fertilizers  are  best  suited  to 
the  various  crops  of  this  State  ;  and  whether  other  crops  may 
not  be  advantageously  grown  on  its  soils,  and  shall  carry  on 
such  other  investigations  as  the  said  Department  may  direct. 

"He  shall  make  regular  reports  to  the  said  Department 
of  all  analyses  and  experiments  made,  which  shall  be  fur- 
nished, when  deemed  useful,  to  such  newspapers  as  will  pub- 
lish the  same. 


*  By  act  of  Assembly,  18S1,  the  Board  was  instructed  to  remove  the  Station 
as  soon  as  the  new  building  was  ready  for  it.      This  was  done   in  August,  18S1. 

f  Words  "  Department  of  Agriculture"  and  "  Board  of  Trustees  of  the  Uni- 
versity" interchanged  by  a  later  act. 
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"  Said  chemist  shall  be  subject  to  the  rules  and  regulations 
of  the  University  Laboratory,  and  the  other  rules  and  regu- 
lations of  the  University,  and  his  salary  shall  be  paid  out 
of  the  iunds  of  the  Department  of  Agriculture." 

"Sec.  21.  It  is  hereby  made  the  duty  of  the  said  Depart- 
ment of  Agriculture  to  receive  from  any  manufacturer  or 
dealer  in  fertilizers  any  specimen  quantities,  not  less  than 
a  fourth  of  a  ton,  contributed  by  such  party,  and  have  the 
same  sent  to  different  sections  of  the  State  for  actual  experi- 
ment by  practical  farmers;  and  the  person  so  experiment- 
ing shall  be  required  to  make  a  careful  report  of  the  results, 
which  shall  be  registered  in  the  office  of  said  Department, 
and  a  certified  copy  of  the  same  shall  be  transmitted  to  the 
contributor." 

"  Sec.  22.  That  all  money  arising  from  the  tax  or  licenses, 
from  fines  and  forfeitures,  fees  for  registration  "and  sale  of 
lands,  not  herein  otherwise  provided  for,  shall  be  paid  into 
the  State  Treasury  and  shall  be  kept  on  a  separate  account 
by  the  Treasurer,  as  a  fund  for  the  exclusive  use  and  ben- 
efit of  the  Department  of  Agriculture  ;  and  until  such  fund 
can  be  made  available,  as  aforesaid,  the  Treasurer  shall 
loan  to  said  Department,  out  of  any  moneys  not  otherwise 
appropriated,  upon  the  warrant  of  the  Governor,  the  sum 
of  five  thousand  dollars  per  annum,  for  two  years  from  this 
date,  which  sum  shall  be  refunded  to  the  Treasury  by  the 
first  day  of  March,  one  thousand  eight  hundred  and  seventy- 
nine."  , 

"  Sec.  23.  This  act  shall  be  in  force  from  and  after  its  rati- 
fication," &c. 

Ratified  in  General  Assembly  12th  of  March,  1877. 
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An  Act  to  amend  an  Act  to  Establish  a  Department  of 
Agriculture,  Immigration  and  Statistics,  and  for 
the  Encouragement  of  Sheep  Husbandry. 

The  General  Assembly  of  North  Carolina  do  enact  : 

That  the  act  to  establish  a  Department  of  Agriculture, 
Immigration  and  Statistics,  and  for  the  Encouragement  of 
Sheep  Husbandry,  be  and  the  same  is  hereby  amended  by 
inserting  the  following  clause  between  the  word  "  condem- 
nation "  and  the  word  "  and,"  in  the  fourteenth  line  of  sec- 
tion nine,  to-wit :  as  hereinafter  prescribed. 

That  the  said  act  be  and  the  same  is  hereby  further 
amended  by  inserting  at  the  end  of  the  first  sentence  of  said 
section,  which  concludes  with  the  words  "Department  of 
Agriculture,"  the  following  clause,  to-wit : 

Section  1.  The  proceeding  to  condemn  the  same  shall  be 
by  civil  action  in  the  Superior  Court  of  the  county  where 
the  fertilizer  is  on  sale,  and  in  the  name  of  the  Board  of 
Agriculture,  who  shall  not  be  required  to  give  bond  for  the 
prosecution  of  said  action.  And  at  or  before  the  eummons 
is  issued,  the  said  Board  shall,  by  its  agent,  make  affidavit 
before  the  clerk  of  said  court  of  these  facts : 

1st.  That  a  license  has  been  obtained  for  the  sale  of  a  fer- 
tilizer of  a  particular  brand. 

2nd.  That  samples  of  the  same  have  been  analyzed  under 
authority  of  the  Board,  and  found  to  correspond  with  the 
label  attached  to  the  same. 

3rd.  That  the  defendant  in  the  summons  has  in  his  pos- 
session, and  on  sale,  fertilizers  of  the  name  and  brand,  and 
bearing  a  label  or  stamp  representing  the  analysis  made. 

4th.  That  the  fertilizers  on  hand  and  on  sale  are  spurious, 
and  do  not  in  fact  contain  the, ingredients  or  in  the  propor- 
tion represented  by  the  stamp  or  label  on  them.  Where- 
upon the  clerk  shall  issue  his  order  to  the  sheriff  of  the 
county  to  seize  and  hold  all  the  fertilizers  in  possession  of 
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the  defendant,  labeled  or  stamped  as  the  affidavit  described. 
And  the  sheriff  shall  seize  and  hold  the  fertilizers  so  seized 
until  ordered  to  be  surrendered  by  the  judge  in  term  time  ; 
unless  the  defendant  shall  give  bond  with  justified  surety, 
in  double  the  value  of  the  fertilizers  seized,  to  answer  the 
judgment  of  the  court,  in  which  case  he  shall  surrender  the 
fertilizer  to  the  defendant  and  file  this  bond  in  the  office  of 
the  clerk  of  the  superior  court,  and  thereafter  the  action 
shall  be  prosecuted  according  to  the  course  of  the  court. 
And  if  it  shall  be  established  in  the  trial  that  the  fertilizers 
seized  are  deficient  or  inferior  to  the  analysis  represented 
on  the  stamp  or  brand,  then  the  plaintiff  in  said  action  shall 
recover  judgment  on  the  defendant's  bond  for  the  value  of 
the  fertilizers  seized. 

Sec.  2.  That  section  eight  of  chapter  two  hundred  and 
seventy-four,  laws  of  one  thousand  eight  hundred  and 
seventy -six  and  one  thousand  eight  hundred  and  seventy- 
seven,  be  amended  by  striking  out  the  word  "  and  "  between 
the  words  "  fine  and  imprisonment  "  in  the  last  line  of  said 
section,  and  insert  the  word  "  or,"  so  that  it  shall  read  "  fine 
or  imprisonment ;  "  and  by  adding  to  the  end  of  said  sec- 
tion the  following  :  "  And  all  fertilizers  so  sold,  or  offered 
for  sale,  shall  be  subject  to  seizure  and  condemnation  in  the 
same  manner  as  is  provided  in  section  one  of  this  act  for  the 
seizure  and  condemnation  of  spurious  fertilizers,  subject, 
however,  to  the  discretion  of  the  Board  of  Agriculture  to 
release  the  fertilizers  so  seized  and  condemned,  upon  the 
payment  of  the  license  tax,  and  all  costs  and  expenses  in- 
curred by  the  Department  in  such  proceeding." 

Sec.  3.  That  section  nine  of  said  act  be  amended  by  in- 
serting after  the  word  "  stamp,"  in  the  third  line  of  said 
section,  the  following  clause :  "  A  copy  of  which  shalhfbe 
filed  with  the  Commissioner  of  Agriculture  at  or  before  the 
shipment  of  such  fertilizer  into  this  State,  and  which  shall 
be  uniformly  used,  and  shall  not  be  changed  during  the  year 
for  which  such  license  is  issued  ;  "  and  by  striking  out  in  the 
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third  line  of  said  section  the  word  "  which,"  and  inserting 
the  following  words  :  "and  the  said  label  or  stamp." 

Sec.  4.  This  act  shall  be  in  force  from  and  after  its  ratifi- 
cation. 

In  General  Assembly  read  three  times,  and  ratified  this 
the  4th  day  of  March.  A,  D.  1881. 


The  Legislature  of  1883  enacted  the  following  additional 
clauses : 

1.  That  whenever  any  manufacturer  of  fertilizers  shall  have 
paid  the  license  tax  of  five  hundred  dollars,  his  or  their 
goods  shall  not  be  liable  to  any  further  tax  whether  by  city, 
town  or  count}^. 

2.  Any  dealer  in  fertilizers  who  may  have  on  hand  a  quan- 
tity not  exceeding  ten  tons  when  the  license  for  the  year 
expires,  shall  not  be  prevented  by  the  provisions  of  this  or 
any  other  act  from  selling  the  same  without  further  taxes. 
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THE  FERTILIZER  CONTROL. 

The  Experiment  Station  was  established  chiefly  to  give 
protection  to  the  farmers  of  North  Carolina  in  the  purchase 
of  fertilizers.  The  analysis  of  fertilizers  which  constituted 
its  earliest  work  has  continued  to  be  the  most  important 
portion,  although  it  is  no  longer  the  largest  part  of  its  work. 

It  was  a  wise  provision  of  the  law  which  gave  the  farmer 
this  protection  at  the  time  it  did.  The  fertilizer  trade  was 
just  being  established  in  the  State  and,  while  there  were  many 
excellent  articles,  there  were  many  worthless  ones  which, 
through  ignorance  more  than  fraud,  were  offered  the  farmers 
of  the  State,  who  had  no  means  whatever  of  selecting  the 
good.  This  was  remedied  by  the  system  of  careful  inspec- 
tion and  analysis  which  the  Legislature  of  1877  gave  the 
State  and  which  is  still  in  force.  The  condition  of  the  trade 
in  fertilizers  has  steadily  improved,  3'ear  by  year,  since  that 
time.  If  this  control  had  not  been  established,  it  is  safe  to 
say  that  not  one-half  the  fertilizer  now  sold  would  find  con- 
sumption with  us. 

This  system  of  Fertilizer  Control  is  based  upon  two  simple 
principles:  first,  the  license  of  the  manufacturer  to  sella 
brand  or  article  of  a  guaranteed  composition  and  grade; 
second,  the  inspection  and  analysis  of  all  fertilizers,  when 
licensed,  to  see  that  this  guarantee  is  sustained.  The  first 
requirement  involves  a  formal  announcement  and  an  exact 
statement  by  the  manufacturer  of  what  he  proposes  to  sell. 
No  particular  grade  or  composition  is  named  in  the  law,  but 
the  Commissioner  of  Agriculture  is  authorized  to  admit  to 
competition  in  the  trade  of  the  State  every  description  or 
grade  of  article  which  can  be  reasonably  supposed  to  meet 
the  wants  of  any  crop  or  farm. 

From  the  nature  of  a  fertilizer  its  purchaser  cannot  judge 
of  its  character  or  richness,  as  the  purchaser  of  sugar  or  salt 
can  of  the  quality  of  those  articles.     The  farmer  must  call 
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in  the  help  of  the  Chemist  to  dissect  the  sample,  weigh  its 
valuable  ingredients  and  estimate  its  worth.  It  is  just  this 
that  the  State  has  provided  shall  be  done  once  for  all  of  its 
agriculturists  through  the  Experiment  Station. 

REGULATIONS    OF    THE    FERTILIZER    CONTROL. 

The  following  ruling  of  the  Board  of  Agriculture  further 
defines  the  classes  of  articles  which  are  taxable : 

"  At  a  meeting  of  the  Board  of  Agriculture,  October  15th,  1879,  it  M'as  re- 
solved that  the  following  articles  shall  be  admitted  free  of  tax,  with  such  addi- 
tions or  changes  as  may  afterwards  be  made  by  the  Executive  Committee,  upon 
consultation  with  the  chemist,  viz:  Ground  Bone,  Bone  Ash,  Ground  Bone 
Black,  Ground  Phosphate  Rock,  or  other  mineral  Phosphate,  Nitrogenous  or- 
ganic matter  commercially  free  from  Phosphoric  Acid  and  Potash,  Nitrate  of 
Soda,  Nitrate  of  Potash  (Saltpetre),  Sulphate  of  Ammonia,  Muriate  of  Ammo- 
nia, Kainite,  Sulphate  of  Magnesia,  Sulphate  of  Potash,  Sulphate  of  Soda, 
Muriate  of  Potash,  Lime,  Plaster,  Ground  Cracklings,  Ground  Tankage,  Salt 
and  Oil  of  Vitriol." 

Upon  the  following  articles  the  license  tax  will  be  exacted  : 

"  Any  of  the  above  articles,  or  others,  sold  for  fertilizing  material  under  any 
trade-mark  or  proprietary  brand ;  upon  Dissolved  Bone,  Dissolved  Bone  Black, 
Dissolved  Mineral  Phosphates — (all  Acid  Phosphates  or  Superphosphates) — and 
upon  any  two  or  more  of  the  articles  mentioned  in  the  first  list,  if  combined 
either  chemically  or  mechanically." 

To  make  plain  the  requirements  of  the  law  in  the  matter 
and  to  secure  uniformity,  the  following  scheme  is  recom- 
mended for  the  brand  : 

(Weight  of  bag). „ __ 

(Name  of  Brand) _ 

(Trade  mark) _. 

(Manufacturer's  Address). _ _ _ 

Analysis (date) 

Available  Phosphoric  Acid _ _ pr.   ct. 

Nitrogen  (or  Ammonia,  if  claimed) ._ "     " 

Potash,    (if  claimed) "    " 

North  Carolina  privilege  tax  paid. 
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The  phosphoric  acid  should  not  be  expressed  as  bone 
phosphate  alone.  By  available  phosphoric  acid  is  meant 
both  the  soluble  and  the  so-called  "  reverted."  In  the  deter- 
mination of  the  reverted,  what  is  known  to  Chemists  as  the 
"  Washington  method,"  or  citrate  of  ammonia  method,  was 
used.  Total  nitrogen  will  be  determined  and  credit  given 
for  all  available  forms.  Owing  to  the  difficulty  in  discrim- 
inating between  the  different  sources  whence  nitrogen  is 
obtained  in  compound  superphosphates,  it  is  not  attempted 
to  give  a  different  valuation  to  each  different  nitrogenous 
material  in  these  articles.  But  leather  scrap,  horn  scrap, 
wool-waste  and  similar  materials  are  considered  as  fraudu- 
lently present  in  such  goods,  unless  special  mention  is  made 
thereof.  Special  steps  will  always  be  taken  to  detect 
their  presence,  and  when  found  in  any  sufficient  amount  to 
affect  the  value  of  the  goods,  mention  will  be  made  of  the 
fact.  Nitrogen  may  be  expressed  as  such,  or  as  ammonia. 
The  potash  referred  to  is  that  soluble  in  water.  It  should 
be  expressed  simply  as  potash  (K  8  0).  The  percentages 
may  be  given  within  reasonable  limits.  These  limits  should 
not  be  greater  than  two  per  cent,  on  the  available  phos- 
phoric acid,  J-  per  cent,  on  the  nitrogen,  and  J  per  cent,  on 
the  potash. 

Samples  of  fertilizers  are  drawn  under  the  supervision 
and  immediate  direction  of  the  Commissioner  of  Agricul- 
ture. Great  care  is  taken  to  get  the  fairest  possible  sample 
of  the  brand  offered  for  sale.  Every  possible  precaution, 
fairly  within,  the  powers  of  an  inspector,  is  taken  to  attain 
this  end.  The  analyses  of  official  samples  only  are  pub- 
lished. 

The  Chemist  of  the  Agricultural  Experiment  Station  re- 
ceives the  sample  with  a  number  only.  He  does  not  know 
the  name  of  the  brand  until  his  report  of  analysis  is  put  on 
file  in  the  Commissioner's  office.  When  this  has  been  done, 
the  actual  returns  of  the  analysis  are  compared  with  the 
composition  guaranteed  or  branded  on  the  bag.     The  man- 
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ufacturer  and  the  dealer  or  agent  selling  the  same  then  re- 
ceive a  copy  of  the  analysis.  If  the  article  is  shown  by  the 
analysis  to  be  deficient  at  any  point,  the  manufacturer  or 
agent  has  an  opportunity  to  correct  the  mistake.  The  mat- 
ter having  been  fully  decided,  the  analysis  is  published  in 
the  papers  of  the  State.  In  all  cases  where  the  law  is  not 
satisfied  promptly,  its  penalties  are  exacted. 

The  Fertilizer  Control,  as  organized  in  the  State,  has  sup- 
plied just  what  is  needed  for  the  protection  of  the  farmer  in 
the  intelligent  use  of  fertilizers,  without  giving  rise  to  any 
artificial  or  unnecessary  restrictions  on  trade.  It  is  believed 
that  the  law  of  this  State  is  superior  to  every  other  fertilizer 
law  in  these  respects.  It  creates  no  artificial  or  arbitrary 
limits  to  the  composition  of  fertilizers.  It  insures  perfectly 
good  faith  between  manufacturer,  agent  and  consumer.  It 
is  simple  and  requires  a  minimum  of  machinery,  expendi- 
ture and  of  espionage,  a  thing  distinctively  disagreeable  to 
all  American  citizens.  Its  history  will  show  that  its  execu- 
tion involves  the  fewest  difficulties  or  embarrassments  for 
all  concerned. 

Fertilizers   During  1884. 

Under  this  Control  the  trade  in  fertilizers  has  continued 
in  a  healthy  state  during  the  past  two  years.  The  following 
table  shows  the  number  and  description  of  fertilizers  licensed 
to  be  sold  in  North  Carolina  during  the  years  1882,  '83 
and  '84  : 

1882.    1883.    1884. 

"  Acid  Phosphates,"  or  simple  superphosphates _ io         n              7 

Superphosphates  with  potash.. 15          15'         10 

Ammoniated  Superphosphates 55         67           59 

Natural    Guano. 3           2             3 

Agricultural  Limes 121 

Specialties _ 2           1 

86         92  80 
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The  progress  of  the  trade  may  be  briefly  stated,  as  fol- 
lows :  Forty-two  brands  of  fertilizers  were  sold  in  1879, 
forty-eight  in  1880,  fifty-nine  in  1881,  eighty-six  in  1882 
ninety-two  in  1883,  and  eighty  in  1884.  Sixty  thousand 
tons  were  sold  in  1879,  the  year  after  the  establishment  of 
the  Station,  eighty  thousand  in  1880,  eighty-five  thousand 
in  1881,  ninety-two  thousand  in  1882,  ninety-five  thousand 
in  1883,  and  probably  as  much  in  1884.  During  the  same 
time  the  price  of  fertilizers  has  been  as  follows:  In  1879 
phosphoric  acid  was  estimated  to  cost  in  North  Carolina,  on 
the  average,  for  soluble,  12J  cents ;  for  reverted,  or  precipi- 
tated, 9  cents  per  pound.  Ammonia  cost  22  cents,  and  pot- 
ash 8  cents  per  pound.  In  1880  the  same  prices  ruled.  In 
1881  available  phosphoric  acid  was  worth  12J  cents,  while 
ammonia  went  up  a  little  and  cost  18.9  cents,  on  the  aver- 
age, per  pound,  potash  remaining  the  same.  In  1882,  owing 
to  the  introduction  of  a  large  quantity  of  the  German  potash 
salt,  the  price  of  potash  in  manipulated  goods  went  down  to 
6  cents,  while  ammonia  went  up  to  25  cents,  and  available 
phosphoric  acid  remained  at  12J  cents  per  pound.  In  1883 
the  activity  in  the  South  Carolina  phosphates  reduced  the 
cost  of  available  phosphoric  acid  to  our  farmers  to  10  cents, 
while  ammonia  cost  them  only  22J,  potash  remaining  still 
at  6  cents  per  pound.  In  1884  available  phosphoric  acid 
declined  still  further  to  9  cents,  ammonia  to  20  cents,  and 
potash  remaining  still  the  same,  viz :  6  cents  per  pound. 
During  the  same  time  the  average  composition  of  ainmoni- 
ated  superphosphates  with  potash,  that  is,  the  so-called  com- 
plete fertilizer,  was  as  follows  for  each  year: 

AMMONIATED    SUPERPHOSPHATE,    WITH   POTASH. 


I! 

Available  Phosphoric  Acid 7.40 

Ammonia 2. 70 

Potash _ , _   1.30 


AVERAGE  IN 

1882.       1883. 

1884. 

8.9I         8.59 

8.15 

2.6o         2.33 

2.67 

1.82         2.18 

2.13 
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Using  uniform  figures  for  valuation  (9  cents  for  available 
phosphoric  acid,  20  cents  for  ammonia,  and  6  cents  for  pot- 
ash), the  relative  commercial  value  of  the  average  ammo- 
niated  superphosphate  with  potash,  as  above,  is  as  follows  : 
In  1880,$25.68;  in  1882,  $28.62 ;  in  1883,  $27.40;  and  in 
1884,  $27.71. 

Analyses  of  Fertilizers  for  1884. 

The  figures  used  in  estimating  the  relative  values  of  am- 
moniated    superphosphates    and    similar  manures   during 

1884,  were : 

Available  phosphoric  acid,      :  _ 9  cents  per  lb. 

Ammonia, — -- -- -~   20 

Potash, 1- - - --     6     " 

These  relative  valuations  merely  furnish  a  convenient 
method  of  summing  up  the  results  of  the  analysis  and  of 
comparing  them.  They  are  not  designed  to  fix  the  price  at 
which  the  article  shall  be  sold.  It  is  impossible  to  give  any 
one  set  of  figures  which  shall  represent  the  commercial  value 
of  these  ingredients  over  our  extended  territory  and  through- 
out the  entire  year. 

As  regards  the  consumption  of  the  different  classes  of 
fertilizers,  an  inspection  of  the  returns  as  far  as  complete 
shows  that  the  ammoniated  superphosphates  with  potash, 
or  artificial  guanos,  still  predominate  largely  over  all  other 
kinds.  The  consumption  of  acid  phosphate  has  increased 
somewhat,  that  of  Kainite  largely,  with  the  growth  of  the 
practice  of  composting  or  mixing  manures  on  the  farm. 
This  is  especially  true  of  the  cotton  county.  The  better 
class  of  ammoniated  superphosphates  and  Peruvian  guano 
continue  to  be  the  manures  preferred  in  the  tobacco  and 
wheat  counties. 

The  Station  made  116  analyses  of  official  samples  of  com- 
mercial fertilizers  during  1884,  and  33  additional  (unpub- 
lished) analyses  especially  for  private  persons.  This  does 
not  include  the  analyses  of  phosphates,  agricultural  chemi- 
cals or  other  ingredients  of  fertilizers. 
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The  analyses  in  the  following  tables  were  all  made  on 
samples  drawn  according  to  law  by  the  special  agents  of  the 
Department  of  Agriculture  from  new  lots  of  goods  received 
in  the  State  after  the  beginning  of  the  new  year.  On  the 
even  pages  will  be  found  a  list  of  fertilizers  licensed  to  be 
sold  in  the  State  during  the  year,  with  the  addresses  of  the 
manufacturers  or  general  agents.  On  the  page  opposite  the 
name  is  the  analysis  and  relative  valuation  of  the  fertilizer. 

Very  few  cases  of  serious  deviation  from  the  standard 
adopted  were  discovered  by  the  Station  during  the  year. 
These  were  nearly  all  satisfactorily  explained  and  adjusted, 
when  they  were  looked  into. 

The  water  given  is  that  lost  by  continual  heating  at  the 
temperature  of  boiling  water.  The  insoluble  phosphoric 
acid  is  that  contained  in  phosphates  which  fail  to  dissolve 
in  neutralfammonium  citrate  solution  (sp.  qr.,  LOO).  (Wash- 
ington"method.)  The  soluble  phosphoric  acid  is  that  free 
or  in  form  of  phosphates,  (generally  the  one — lime  phos- 
phate or  acid  phosphate  of  lime),  soluble  in  pure  cold  water. 
The  "  reverted  "  is  that  insoluble  in  water,  but  dissolving 
neutral  in  standard  ammonium  citrate  solution.  This  is  all 
that  the  term  reverted  signifies  here,  and  it  is  used  simply  to 
stand  for^the  phrase,  "  insoluble  in  pure  water,  but  soluble 
in  standard  ammonium  citrate  solution  under  the  standard 
conditions."  It  is  generally  agreed  that  it  is  within  the 
power  of  plants  to  take  up  directly  the  phosphates  so  dis- 
solving,  or    in    other    words,   that    these    phosphates   are 

"  available." 

> 

The  "total  available  phosphoric  "  is  simply  the  sum  of 
the  soluble  and  "  reverted."  The  nitrogen  is  given  as  such, 
and  calculated  to  its  equivalent,  ammonia.  The  potash  is 
given  as  simple,  uncombined  potash  (K  3  0). 

The  number  of  the  analysis  on  the  Station  books  is  given 
in  the  first  column  at  the  left,  and  the  place  where  this  par- 
ticular sample  was  drawn,  in  the  column  at  the  right  of  the 
first  page. 
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2442 
2761 
2614 

2506 

2684 

2511 

2520 

2529 
2449 

2451 


2523 


2610 


NAM  E. 


ADDRESS  OF  MANUFACTURER 
OR    GENERAL     AGENT. 


Acid   Phosphate. 
Acme   Fertilizer, 


Ammoniated  Dissolv'd  Bone 


Ammoniated  Guano,  L.&R. 


Ammoniated  Phosphate  for 
Fine  Tobacco, 

Ammoniated    Soluble    Na- 
vassa  Guano, 

Anchor  Brand, 


Anchor  Brand  Tobacco  Fer- 
tilizer, 

Ashepoo  Acid  Phosphate, .  _ 


Baker's  Dissolved  Bone 
Phosphate, 

Baker's  Prepared  Chemicals 


Baker's  Standard  Guano,  _. 


Baltimore  Guano  Co.'s  Sol- 
uble Bone, 


Atlantic  Phosphate  Co.,  Char- 
leston, S.  C, 

Acme  Manufacturing  Co., 
Wilmington,  N.  C, 

John  Merryman  &  Co.,  24 
Second  Street,  Baltimore, 
Maryland, 

Lorentz  &  Rittler,  10  South 
St.,  Baltimore,    Md., 

J.  G.  Miller  &  Co.,  Danville, 
Virginia, 

Navassa  Guano  Co.,  Wilming- 
ton, N.  C, 

Southern  Fertilizing  Co.,  1321 
Cary  St.,  Richmond,  Va., 

Southern  Fertilizer  Co.,  1321 
Cary  St.,  Richmond,  Va. , 

Ashepoo  Phosphate  Co.,  Rob- 
ertson, Taylor  &  Co.,  Ag'ts, 
Charleston,  S.  C, 

Chemical  Co.  of  Canton,  32 
and  34  S.  Charles  St.,  Bal- 
timore, Md., 

Chemical  Co.  of  Canton,  32 
and  34  S.  Charles  St.,  Bal- 
timore, Md., 

Chemical  Co.  of  Canton,  32 
and  34  S.  Charles  St.,  Bal- 
timore, Md., 

Baltimore  Guano  Co.,  32  and 
34  S.  Charles  St.,  Baltimore, 
Maryland, 


SAMPLED 
AT 


Shelby, 

1 

Cronly, 

2 

Lumber- 

3 

ton, 

Wilson, 

4 

Reidsville, 

5 

Fremont, 

6 

Littleton, 

7 

Oxford,    .. 

8 

Shelby, 

9 

Shelby, 


Franklin- 
ton, 

Monroe, 


10 


11 


12 


13 
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2. 11 
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7.42 


4.85 


8. 01 
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2.77 


3-36 


1. 12 


^    O 


6.72  I.48 


7.IO 


I. OI 


4-54        3-48 


a, 
o  "32 

^5  "E 


4-54 


2.18 


10.19 


8.21 


9-*3 


8.20 


8. 11 


S.02 


6.72 


o 


a 

<u 

H 


o  o 


1-39 
2.27 

1.66 

2.18 

2-37 
1.61 


1.69 
2.76 

2.01 

2.65 

2.88 


o 

Ph 


I. OI 


3.18 


2.O3 


5-14 


1.26 


>  f>  o 


19-55 


25-35 


27.47 


25.24 


31-37 


1-95         2.15 


27.47 


22.48 


13-94 


4^45 


4.16 


2.37 


6.53        2.73 


3-3i 


1.85         27.21 


13-33 


4-31 


9-30 


2.05 


"•35 


0.S0 


21.39 


10 


8.01 


2.63 


10.43 


1.24 


11.67 


21.01 


Ti 


12 


12.50 


5-70 


5-24 


1.94 


7.1! 


1.99 


2.42 


1.22 


24.07 


14.69 


2-33 


11.04         i-95 


12.99 


23-38 
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NAME. 


ADDRESS    OF    MANUFACTURER 
OR    GENERAL    AGENT. 


SAMPLED 
AT 


2002 

2444 
239O 
2509 

2525 
2517 
25IO 
2512 


Bone  and  Peruvian  Guano, 


Bone    and    Potash     Mixture, 
B.  &  P., 

"Bos"  Ammoniated    Super- 
phosphate, 

Bradley's   Patent   Superphos- 
phate of  Lime, 


British    Mixture, 

Calvert  Guano, 

Chesapeake  Guano, 


2518 

2439 
2402 

2503 
2604 


Cotton    Brand,    High    Grade 
Acid  Phosphate, 

Diamond  State  Superphos- 
phate, 

Dissolved  Bone  Phosphate  of 
Lime,  Pacific, 

Durham  Bull  Superphos- 
phate, 

Edisto  Acid  Phosphate, . 


Edisto    Ammoniated    Fertili- 
zer, 

Empire  Guano, 

Etiwan  Acid  Phosphate, 


Upshur  Guano  Co.,  Norfolk, 
Virginia, 

Southern  Fertilizing  Co.,  1321 
Gary  St.,  Richmond,  Va., 

•» 

Wm.  Davison  &Co:,  Box  126, 
Baltimore,  Md., 

Bradley  Fertilizing  Co.,  Lewis 
F.  Detrick,  Gen'l  Ag't,  108 
S.  Charles.  St.,  Baltimore, 
Maryland, 

E.  B.  Whitman,  104 S.Charles 
St.,  Baltimore,  Md., 

P.  Zell  &  Sons,  30  South  St.", 
Baltimore,  Md., 

Chesapeake  Guano  Co.,  21  P. 
O.  Avenue,  Baltimore, Md., 

E.  J.  Powers,  Wilmington, 
North  Carolina, 

Lord  &  Polk,  Odessa,  Dela- 
ware, 

John  S.  Reese  &  Co.,  10  South 
St.,  Baltimore,  iv.d., 

Durham  Fertilizer  Co.,  Dur- 
ham, N.  C, 

Edisto  Phosphate  Co., 
Charleston,  S.  C, 

Edisto  Phosphate  Co., 
Charleston,  S.  C, 

Rasin  Fertilizer  Co.,  20  &  22 
South  St.,  Baltimore,  Md., 

Wm.  C.  Bee  &  Co.,  General 
Agents,   Charleston,   S.  C 


Fayette- 
ville, 

Shelby, 

Goklsboro, 

Wilson, 


14 
15 
16 

17 


Franklin- 

18 

ton, 

Franklin- 

19 

ton, 

Wilson, 

20 

Fremont, 

21 

?,?, 

Littleton, 

23 

Durham, 

24 

Durham, 

25 

Tarboro, 

26 

Lumberton 

27 

28 
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2.00$     31-55 


2.23 


1.92 


2.31 


27-59 


32.27 


30.4^ 


1. 10        27.53 


25-79 


1S.77 


10.83 


16.84 


17.70 


16.62 


17.12 


4.60 


1. 11 


1.96 


2.44 


3-30 


26         3.00 


4.90        2.14 


10.54        0,81 


12.20 


7-57 


5-35 


i-3< 


1.85 


7.04 


II.  3< 


8.S7 


7.20 


2.01 


2.44 


i-57 


2-45 


I.QI 


2-97 


2.01 


2.08 


I.64 


22.07 


24.84 


20.51 


26.  IO 


26.81 


^Insoluble  phosphate  is  chiefly  in  form  of  bene. 
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2370 
2441 
2516 
2409 

2394 
2609 


NAME. 


Etiwan  Dissolved  Bone, 
Etiwan    Guano, 


Eureka    Amrnoniated    Bone 
Superphosphate, 

Excellenza    Soluble    Phos- 
phate, 

Farmer's  Friend, 

Fish  Hawk  Guano, 


ADDRESS    OF    MANUFACTURER 
OR    GENERAL    AGENT. 


2528 


2412 


2601 
24IO 

2508 
2597 


Game  Guano, 


Giant   Guano, 


Gibbs  &   Co.'s   High   Grade 
Ammoniated  Phosphate, 

Good  Luck  Guano, 


Home    Fertilizer,    Slingluff's 
Pure  Dissolved  Bone, 

IXL   Ammoniated  Bone  Su- 
perphosphate, 

Lazaretto  Chemical  Fertil- 
izer Works'  Acid  Phos- 
phate, 

Lister's  Ammoniated  Dis- 
solved Bone  Phosphate, 

Long's  Prepared  Chemicals, . 
National  Tobacco   Fertilizer, 


Wm.  C.  Bee  &  Co.,  General 
Agents,   Charleston,   S.  C, 

Wm.  C.  Bee  &  Co.,  General 
Agents,   Charleston,   S.  C, 

Atlantic  &  Virginia  Fertilizing 
Co.,  Richmond,  Va., 

Long  &  Dugdale,  37  S.  Gay 
St.,  Baltimore,  Md., 

Read  &  Co.,  B0X3121,  N.  Y., 

Freeman,  Mason,  Lloyd  & 
Dryden,  Norfolk,  Va., 

Baltimore  Guano  Co.,  32  &  34 
S.  Charles  St.,  Baltimore, 
Maryland, 

Rasin  Fertilizer  Co.,  20  &  23 
South  St.,  Baltimore,   Md., 

E.  J.  Powers,  Wilmington, 
North  Carolina, 

The  Geo.  W.  Miles  Co.,  Mil- 
ford,  Conn., 

Boykin  &  Carmer,  3  N.  Lib- 
erty St.,  Baltimore,  Md., 

The  Geo.  W.  Miles  Co.,  Mil- 
ford,  Conn., 

Lazaretto  Chemical  &  Fertil- 
izer Works,  G.  W.  Grafflin, 
Prop'r,  Baltimore,  Md., 


SAMPLED 
AT 


Laurinburg 

Concord, 

Franklin- 
ton, 

Raleigh, 

Raleigh, 
Monroe, 


Selma, 
Raleigh, 


Lister  Bros.,  Newark,   N.  J., 


Long  &  Dugdale,    37  S.  Gay 
St.,  Baltimore,  Md., 

Travers,    Snead  &  Co.,  Rich- 
mond, Va., 


Lumberton 


Raleigh, 


Wilson, 


Fayette- 
ville, 


29 
30 

31 

32 

33 
34 

35 

36 

37 
38 

39 
40 

4*1 

42 
43 
44 
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7.83 


10  31 


2.50 
1. 91 
1. 16 

1.28 
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2687 
2763 
2685 

2513 
2522 

2514 
2524 

2504 
2532 
26o8 
2392 
2695 

2570 

2526 
26l6 


Navassa  Acid   Phosphate, 

Navassa  Cotton   Fertilizer,.. 

New  Era  Champion  Guano,  _ 

Norfolk  Fertilizer  and  Insec- 
ticide, 

Orchilla  Guano, 

Owl  Brand  Guano, 

Owl  Brand  Tobacco  Guano, 

Patapsco  Soluble   Ammonia- 
ted  Guano, 

Peruvian  Guano, 

Peruvian  Guano,  No.i,  Lobos 

Peruvian  Mixture,  _ 

Piedmont  Special  Fertilizer,. 

Piedmont   Guano  for  Tobac- 
co, 

Pine    Island    Ammoniated 
Phosphate, 

Planter's   Favorite, 


ADDRESS    OF    MANUFACTURER 
OR    GENERAL   AGENT. 


Navassa  Guano  Co.,  Wilming- 
ton, N.  C, 

Navassa  Guano  Co., Wilming- 
ton, N.  C, 

Upshur  Guano  Co.,  Norfolk, 
Virginia, 

Styron,  Whitehurst  '&  Co., 
Norfolk,  Va., 

T ravers,  Snead  &  Co.,  Rich- 
mond, Virginia, 

Davie  &  Whittle,  Petersburg, 
Virginia, 

Davie  &  Whittle,  Petersburg," 
Virginia, 

Patapsco  Guano  Co.,  14  S. 
Holliday  St.,Baltimore,Md 

Hodgdon  and  Spencer  Co., 
Norfolk,  Virginia, 

Hurtado  &  Co.,  New  Y©rk, 
N.  Y., 

American    Fertilizing    Co., 
Norfolk,  Va., 

Piedmont  Guano  and  Manuf. 
Co.,  383  Charles  St.,  Balti- 
more, Md. 

Piedmont  Guano  and  Manuf. 
Co.,  383  Charles  St.,  Balti- 
more, Md., 

Quinnipiac    Fertilizer     Co., 
New  London,  Conn., 

Long  &  Dugdale,  37  S.  Gay 
St.,  Baltimore,  Md., 


SAMPLED 
AT 


Iron  Sta- 
tion, 

Salisbury, 
Newton, 


Henderson 

Tarboro, 

Franklin- 
ton, 

Washing- 
ton, 

Oxford, 

Laurel 
Hll, 

Raleigh, 
Wadesboro 

Reidsville, 

Selma, 
Laurinburg 


45 

46 

47 
48 

49 
50 

51 
52 
53 
54 
55 
56 

57 

58 
59 
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Insoluble 

Phosphoric 

Acid. 

Soluble 

Phosphoric 

Acid. 

Reverted 

Phosphoric 

Acid. 

Total  Availa- 
ble Phospho- 
ric Acid. 

Nitrogen. 

Equivalent 

to 
Ammonia. 

Potash. 

Relative 
Com.  Value 
per  Ton, 
(2,000  lbs.) 

45 

I2.=;6 

2.72 

7.87 

3-30 
3-93 

11. 17 

1.23 

$  21.58 
26.84 

46 

15-17 

3-91 

4-95 

S.88 

1.86 

2.26 

1. 51 

47 

21.01 

3.10 

0.72 

6-43 

7.15 

1.97 

2-39 

1.85 

24.65 

48 

See 

below, 

page  42 
12.70 

49 

12.76 

3.66 

0.00 

12.70 

22.86 

50 

16. II 

i-57 

6.72 

i-75 

8.47 

i-93 

2-35 

1.99 

27.03 

51 

15.48 

1.97 

6.96 

2.89 

9-85 

2.72 

3-30 

1.50 

32.73 

52 

13.86 

4-03 

7.05 

1.70 

8-75 

2.16 

2.63 

1.94 

28.60 

53 

18.92 

3-03 

3.98 

10.59 

14-57 

7.27 

8.83 

4-50 

66.95 

54 

14.04 

3-75 

0.78 

8.28 

9.06 

4.86 

5.90 

2.10 

42.43 

55 

15.29 

2.89 

404 

2.28 

6.32 

1.82 

2.21 

2.31 

22.99 

56 

13.57 

4.28 

5.83 

3.08 

8.91 

1.83 

2.22 

1.69 

26.95 

57 

15.02 

3-71 

4.96 

2.56 

7.52 

2.21 

2.68 

3-3D 

28.29 

58 

20.59 

3-47 

0.50 

9.09 

9-59 

2.36 

2.87 

1.94 

31.07 

59 

14.33 

2.02 

7.75 

1.04 

8.79 

1-55 

1.88 

1.52 

25-17 
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NAME. 

ADDRESS    OF   MANUFACTURER 

SAMPLED 

.2 

•4-J 

CO 

OR    GENERAL    AGENT. 

AT 

2393 

Pocomoke  Superphosphate, .  _ 

Freeman,     Mason,     Lloyd  & 
Dryden,  Norfolk,  Va., 

Raleigh, 

60 

2519 

Prolific  Cotton  Grower,    

Goldsboro    Oil  Mills,  Golds- 
boro,  N.  C, 

Tarboro, 

61 

2600 

Premium  Guano, 

Hymans  &  Dancy,    Norfolk, 
Virginia, 

Lumberton 

62 

2406 

Royster's   High    Grade    Acid 
Phosphate, 

Royster  &   Strudwick,     Nor- 
folk, Virginia, 

Morehead 
City, 

63 

2371 

Sea  Fowl  Guano, _•_ 

Bradley  Fertilizing  Co.,  Lewis 
F.  Detrick    Gen'lAg't,  108 
S.  Charles  St.,  Baltimore, 

Wilming- 
ton, 

64 

2438 

Soluble  Pacific  Guano, 

John  S.  Reese  &  Co.,  10  South 
St.,  Baltimore,  Md., 

Shelby, 

65 

2531 

Soluble     Pacific    Guano     for 
Tobacco, 

John  S.  Reese  &  Co. ,  10  South 
St.,  Baltimore,  Md., 

Oxford, 

66 

2681 

Soluble  Sea  Island  Guano,-. 

Rasin  Fertilizer  Co.,  20  &  22 
South  St.,  Baltimore,  Md., 

Selma, 

67 

2676 

Special  Compound, 

G.  Ober  &  Sons,  85  Exchange 
Place,  Baltimore,  Md., 

Selma,  . 

68 

Star  Brand  Guano,  _ 

Allison    &    Addison,    Rich- 
mond, Va. , 

69 

2691 

Star   Brand   Special  Tobacco 
Manure, 

Allison    &    Addison,     Rich- 
mond, Va., 

Henderson 

70 

2468 

Stono  Acid  Phosphate, 

Stono  Phosphate  Co., Charles- 
ton, S.  C, 

Raleigh, 

7i 

2440 

Stono   Soluble  Guano, 

Stono  Phosphate  Co., Charles- 
ton, S.  C, 

Concord, 

72 

2677 

Walker's  Ammoniated  Cotton 
Phosphate, 

Joshua    Walker,    13    German 
St.,  Baltimore,  Md., 

Selma, 

73 

2599 

Wando  Acid   Phosphate, 

Wando  Phosphate  Co., 
Charleston,  S.  C, 

Fayette- 
ville, 

74 

2678 

VVando  Fertilizer, 

Wando  Phosphate  Co., 
Charleston,  S.  C, 

Wilson, 

75 

2579 

Whann's   Raw   Bone    Super- 
phosphate, Plow  Brand, 

Walton,   Whanri  &  Co.,  Wil- 
mington,  Delaware, 

Raleigh, 

76 
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u 

Insoluble 

Phosphoric 

Acid. 

Soluble 

Phosphoric 

Acid. 

Reverted 

Phosphoric 

Acid. 

Total  Availa- 
ble Phospho- 
ric Acid. 

Nitrogen. 

— 

Equivalent 

to 
Ammonia. 

in 

O 
fit 

Relative 
Com.  Value 
per  Ton, 
(2,000  lbs.) 

6c 

I9.O4 

1.92 

5-o8 

3-41 

8.49 

1.98 

2.40 

3-48 

• 

$      29.06 

61 

12.64 

1-53 

5-59 

2.63 

8.22 

2.46 

2.99 

2-55 

29.82 

62 

18.38 

4.82 

5-67 

1-43 

7.10 

2.03 

2.46 

I.04 

23.87 

63 

17.22 

3.02 

10.59 

8.52 

1.52 

12. 11 

21.80 

64 

15-83 

2.84 

1. 16 

8.6S 

2.42 

2.94 

I.89 

31-45 

65 

15-Sl 

4-35 

6.61 

2-55 

9.16 

2.01 

2.44 

I. OI 

27.46 

66 

I3-56 

3-77 

6.51 

1.99 

8.50 

3-13 

3-8o 

2-33 

33-30 

67 

17.55 

4-30 

5-io 

i-59 

6.69 

2.07 

2.51 

1. 8l 

24.25 

68 

I7-50 

2.64 

8.66 

0.71 

937 

2.64 

3.20 

1. 91 

31.96 

6q 

- 

70 

17.67 

1.99 

7.20 

i-34 

8-54 

2.36 

2.87 

I.32 

28.44 

71 

x7-43 

2-34 

7.06 

3.16 

10.22 

2-33 
1. 6l 

21.19 

25.64 

72 

16.00 

3-5o 

4-37 

2.27 

6.64 

2.42 

2.94 

73 

r6.66 

4.03 

5-5o 

2.   6 

7-56 

2.07 

2.51 

I.69 

25.68 

74 

14.74 

4-32 

8.56 

1.47 

10.03 

1-54 
1.56 

19.90 
26.69 

75 

12. 80 

4.91 

6.84 

1.26 

8.10 

2. 11 

2.56 

76 

12.23 

2.99 

6.15 

2-73 

8.88 

2.64 

3-20 

2.27 

31-51 
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CO 


NAME. 


ADDRESS  OF    MANUFACTURER 
OR  GENERAL  AGENT. 


SAMPLED 
AT 


26l3 

2527 
2686 
2530 


Wilcox,  Gibbs    &    Co.'s    Ma- 
nipulated Guano, 

Zell's  Ammoniated    Bone  Su- 
perphosphate, 

Zell's  Cotton  Acid  Phosphate, 


Zell's  Tobacco  Fertilizer,.. 


Wilcox,  Gibbs  &  Co., 
Charleston,  S.  C, 

P.  Zell  &  Sons,  30  South  St.. 
Baltimore,  Md., 

P.  Zell  &  Sons,  30  South  St., 
Baltimore,  Md., 

P.  Zell  &  Sons,  30  South  St., 
Baltimore,  Md., 


Laurinburg 
Selma, 
Gastonia, 
Oxford, 


77 


79 
So 


The  following  licensed  fertilizers  cannot  be  classed  with  superphosphates  : 
2513.     The  Norfolk   Fertilizer  and   Insecticide,    manufactured   by    Styron, 

Whitehurst  &  Co.,  Norfolk,  Va.,  sampled  at  Tarboro,  February  20th,  was  found 

to  contain 

Moisture  at  2I2°F, 10.21  per  cent. 

Vol.  and  organic  matter,  and  combined  water, 5.22 

Insoluble  matter,  _ _ 4.04 

Bone  phosphate, 4-J3 

Sulphate  of  potash, . .  _ 2. 63 

Chloride  of  sodium,. 4.68 

Carbonate  of     me, 26.13 

Lime,  hydrate  and  oxide, 28.57 

Magnesia,  oxide  of  iron,  alumina  and  loss, J4-39 


100.00  , 

2444.   Flour  of  S.  C.  Bone  and  Potash  mixture,  manufactured  by  the  South 
ern  Fertilizer  Co.,  Richmond,  Va. ,  sampled  at  Shelby,  Feb.  6th,   contains  : — 

per  cent.  per  cent. 

Total  phosphoric  acid, 16.85.     Equiv.  to  bone  phosphate, — 36.78 

Phosphoric  acid,  soluble  in  ammonium  citrate   solution  under  standard  con- 
ditions, 3.58  per  cent. 
Potash,  4.36  per  cent. 
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5 

Insoluble 

Phosphoric 

Acid. 

Soluble 

Phosphoric 

Acid. 

Reverted 

Phosphoric 

Acid. 

Total  Availa- 
ble Phospho- 
ric Acid. 

c 
v 
to 

c 

i- 

Equivalent 

to 
Ammonia. 

Potash, 

Relative 
Com.  Value 
per  Ton, 
(2,000  lbs.) 

77 
78 

79 

80 

13.92 
13.27 
15.15 

12.84 

1. 01 

3-52 
2.42 

2.37 

4.91 
6.38 
8.49 
8.04 

3-07 
2.23 
2.04 

1.84 

7.98 
8.61 

IO-53 

9.88 

2.56 
2.34 

2.12 

3-II 

2.84 

2-57 

3-15 
I.3I 

1.68 

3-50 

$   30.50 

28.43 
20.97 
32.26 
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THE  PHOSPHATE  EXPLORATION. 


HISTORY. 


All  writers  upon  North  Carolina  geology  have  referred 
to  the  coprolites  found  in  the  coal  strata  of  Rockingham, 
Stokes,  Chatham  and  Moore,  and  in  the  marl  beds.  Dr. 
Emmons  says  in  his  report,  1852,  p.  6:  "They  do  not  exist 
in  sufficient  abundance,  as  I  have  seen,  in  either  formation, 
(referring  to  the  coal  and  marl)  to  warrant  the  expense  of 
extracting  them.  Still,  the  facts  are  important,  and  should 
not  be  forgotten."  The  knowledge  of  the  subject  remained 
virtually  in  this  condition  from  that  time,  1852,  to  February, 
1883,  when  the  writer  caused  the  beds  of  phosphate  rock  at 
Castle  Haynes  to  be  opened  and  showed  that  a  phosphatic 
rock  existed  there  in  quantity. 

Dr.  Emmons,  in  the  same  report,  describes  some  of  the 
coprolites  he  found  in  the  various  marl  beds.  Speaking  of 
the  marl  on  the  S.  bank  of  the  Cape  Fear,  one-half  mile 
below  Elizabeth,  he  says,  (p.  46):  "Coprolites  and  teeth  of 
fish  are  common.  The  latter  are  mixed  in  the  bed  with 
shells,  more  or  less.  Both  teeth  and  coprolites  lie  at  the 
bottom  of  the  structure,  intermixed  with  some  bones  and 
rounded  pebbles  of  quartz.  This  layer  at  the  bottom,  in- 
termixed with  pebbles  and  rolled  coprolites,  is  an  interesting 
feature  of  the  bed.  I  have  been  in  hopes  that  in  this  posi- 
tion in  some  favored  place,  coprolites,  in  sufficient  quantity, 
might  be  discovered,  to  pay  the  expense  of  extracting  them 
separately.  They  possess  a  composition  superior  to  bones, 
and  may  be  used  for  the  same  purpose  as  bones. 

"  The  following  results  of  an  analysis  represent,  in  the 
main,  their  composition  : — 
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Silica, ., 9.68 

Phosphate  of  lime, 71-59 

Carbonate  of  lime, 11.28 

Magnesia, . 50 

Potash a  trace. 

Organic  matter  and  water, 4-4° 

97-45 

"The  coprolites  of  this  bed  are  all  black  or  dark  brown. 
They  are  quite  hard,  and  may  be  easily  mistaken  for  the 
dark  pebbles  of  quartz,  with  which  they  are  associated. 
They  are  generally  broken  and  are  rounded  ;  but  some  re- 
tain their  original  spiral  forms.  They  are  two  and  a  half 
to  three  inches  long  and  three-fourths  of  an  inch  in  diam- 
eter." 

Of  the  marl  in  the  banks  of  the  Tar  at  Greenville,  Dr. 
Emmons  says,  (p.  36)  in  the  same  report :  "  The  color  is  a 
drab  or  light  yellowish  brown.  They  are  frequently  per- 
forated by  a  round  hole;  they  have  a  close  resemblance  to 
the  ordinary  clay  stones.  Coprolites  are  associated  with 
them,  and  I  was  inclined  to  regard  them  all  as  coprolites, 
but  it  proved  that  many  of  the  flattened  bodies  are  not 
coprolites.  Analysis  of  one  of  them  gave  the  following 
results : — 

Insoluble  matter, ...  _ .13 

Phosphate  of  lime,   I4-5° 

Carbonate   of  lime,   10.50 

Magnesia,    __  trace 

25-13 

"The  coprolites  have  always  given  potash  when  tests  are 
applied.  These  substances  in  the  Greenville  beds  are  soft, 
and  unlike  coprolites  which  occur  on  the  Cape  Fear  River. 
They  are  unlike  them  in  color  and  form.  Most  of  them  are, 
in  their  flattened  cakes,  not  much  unlike  a  cracker  in  form, 
though  in  this  respect,  there  is  much  diversity." 
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Dr.  Kerr  refers  to  these  coprolites  of  the  marl  beds  in  two 
places.  On  page  193  of  his  vol.  1,  1875,  Geology  of  North 
Carolina,  he  says,  speaking  of  a  specimen  of  marl  from  Dr. 
Roberts,  near  Mt.  Olive,  Wayne  county,  it  "  is  a  good  rep- 
resentative of  the  marl  beds  of  the  immediate  neighborhood 
at  Jesse  Flowers',  Kornegay's,  Benj.  Carr's,  &c.  In  this 
region  the  eocene  marl  has  been  commingled  with  a  con- 
siderable per  centage  of  the  underlying  green  sand,  and 
contains  numerous  shark's  teeth,  rounded  fragments  of 
bones  and  coprolites." 

On  page  196,  of  the  same  report,  the  marl  in  the  north 
bluff  of  Waccamaw  lake,  Columbus  county,  is  described  as 
follows  :  "  The  bed  is  within  three  feet  of  the  surface.  The 
upper  portion  of  the  bed,  represented  by  23,  is  full  of  de- 
composed shells  and  is  very  rich  in  lime;  the  lower  portion 
(24)  is  clayey  in  appearance,  and  in  fact,  contains  many 
black,  smooth  phosphatic  (probably  coprolitic)  nodules. 
Such  nodules  are  of  frequent  occurrence  in  the  marls  of 
both  this  and  the  preceding  age — miocene  and  eocene  ;  they 
are  of  no  more  value  agriculturally  than  so  many  flint  peb- 
bles, unless  ground  and  treated  with  acid." 

Drs.  Emmons  and  Kerr  regarded  these  occasional  phos- 
phatic nodules  of  the  marl  beds  as  true  coprolites  or  fossil 
dung,  as  we  have  seen,  and  Dr.  Emmons'  description  and 
analysis  of  the  Cape  Fear  coprolites  leaves  little  doubt  about 
their  being  of  this  origin.  Their  position,  as  well  as  their 
composition,  show  that  they  are  entirely  different  from  the 
phosphates  of  Sampson,  Duplin  and  Onslow  counties,  found 
last  year,  and  described  farther  on. 

The  phosphates  of  Sampson  and  Duplin  are  irregular  per- 
forated lumps,  weighing  mostly  from  2  to  50  pounds,  and 
lie  in  a  continuous  layer  in  a  sand  or  sandy  loam,  generally 
distinct  from  the  marl.  They  contain  20  to  40  per  cent,  of 
sand,  40  to  50  per  cent,  of  phosphate  of  lime  and  small 
amounts  of  carbonate  of  lime,  fluoride  of  lime  and  pro- 
toxide of  iron  and  alumina. 
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Of  the  existence  of  this  phosphatic  rock  we  remained  in 
ignorance  until  the  winter  of  1883.  On  the  28th  of  Feb- 
ruary, Dr.  Thomas  D.  Hogg,  of  Raleigh,  brought  the  writer 
in  person  a  specimen  of  rock  from  his  farm  at  Castle  Haynes, 
in  New  Hanover  county.  This  was  the  conglomerate  de- 
scribed below,  in  which  phosphatic  nodules,  sharks'  teeth, 
shells,  &c,  were  bound  together  by  a  cement  of  carbonate 
of  lime.  A  few  days  later,  at  Dr.  Hogg's  suggestion,  Mr. 
George  Z.  French  sent  me  a  similar  rock  from  his  farm  eight 
miles  northeast  of  Castle  Haynes.  As  no  examination  of 
these  particular  beds  had  ever  been  made  the  beds  were  at 
once  visited  and  the  immediate  localities  explored.  Mr. 
Levi  Moore  and  Col.  A.  M.  Faison  sent  a  little  later  the  first 
samples  of  the  Duplin-Sampson  phosphate  to  the  Station.  A 
brief  inspection  of  the  localities  led  me  to  report  to  the  Board 
of  Agriculture  that  the  subject  was  worthy  of  thorough  exam- 
ination, and  to  ask  for  means  with  which  to  prosecute  explo- 
rations in  this  region.  The  Board  made  a  (small  appropria- 
tion for  this  purpose  at  the  April  meeting,  1883.  The  results 
obtained  were  prom  ptly  published,  and  awakened  a  great  deal 
of  interest  in  this  matter.  People  commenced  hunting  for 
phosphates  everywhere,  so  that  much  that  is  known  now  is 
due  in  part,  at  least,  to  the  efforts  of  private  parties. 

A  hasty  reconnoissatice  of  the  section  of  country  between 
the  Cape  Fear  and  the  Neuse  was  made  during  1883,  and 
ths  results  of  it  were  published  in  the  report  of  the  Station 
for  that  year. 

The  Board  of  Agriculture  made  an  appropriation  at  the 
January  meeting,  1884,  which  enabled  us  to  keep  a  small 
party  of  explorers  in  the  field  during  several  months  of 
1884.  The  Board  was  fortunate  in  securing  the  services  of 
Gen.  W.  Gaston  Lewis  to  take  charge  of  this  party,  and  his 
narrative  of  the  reconnoissance  of  this  territory  is  given 
below. 

REPORTS    OP    THE    ENGINEER. 

The  first  report  gives  the  information  gathered  on  a  hasty 
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trip  through  the  counties  supposed  to  contain  phosphate, 
which  was  undertaken  preliminary  to  the  starting  of  any 
special  explorations. 

Raleigh,  N.  C,  March  15th,  1884. 

Dr.  Charles  W.  Dabney,  Jr.,  State  Chemist: 

Dear  Sir: — Having  received  from  you  the  appointment 
as  Engineer  of  the  Board  of  Agriculture  for  the  purpose  of 
making  a  reconnoissance  of  a  portion  of  the  Eastern  section 
of  North  Carolina,  in  which  it  was  thought  phosphates,  in 
considerable  quantities  and  accessible,  existed  ;  under  your 
direction,  I  proceeded  to  Kinston,  Lenoir  county,  on  Feb- 
ruary 4th,  1884,  and  commenced  the  work  on  the  following 
day.  Five  days  were  spent  in  the  vicinity  of  Kinston  in 
Lenoir  and  Jones  counties.  An  abundance  of  marl  was 
found  of  good  quality  and  very  accessible.  It  is  found  in  solid 
mass  in  the  bluffs  of  Neuse  river  and  Stonington  creek,  and 
crops  out  in  many  places  high  up  on  the  sides  of  the  hills. 
Large  quantities  of  lime  rock  and  excellent  marl  were  dis- 
covered on  the  lands  of  John  C.  Wooten,  Jr.,  and  vicinity, 
both  in  Lenoir  and  Jones  counties.  The  bluff  at  Biddle's 
Landing,  on  the  south  bank  of  Neuse  river,  is  a  solid  mass 
of  marl,  extending  from  the  bottom  of  the  river  to  within 
three  feet  of  the  summit  of  the  bluff,  a  distance  of  about 
twenty-five  feet.  Deep  water  is  found  immediately  against 
this  bluff — which  fact  makes  its  shipment  to  almost  any 
section  of  our  State  a  matter  of  small  expense. 

Phosphates  were  found  in  this  section,  but  they  are  proba- 
bly too  lean  to  be  made  profitable.  The  lime  rock  and  marl 
will  unquestionably  prove  a  source  of  wealth  to  those  who 
will  intelligently  develop  them. 

I  spent,  next,  one  day  in  Onslow  county,  in  the  neighbor- 
hood of  Richlands,  on  my  way  to  Kenansville  and  Warsaw, 
Duplin  county.  Specimens  of  phosphates  were  found  on 
Cohorn  creek,  and  in  other  places  in  the  vicinity  of  Rich- 
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lands.  On  the  land  of  David  Sandlin  and  on  the  south 
side  of  Cohorn  creek,  high  bluffs  of  lime  rock,  twenty  or 
more  feet  high,  rise  perpendicularly  to  the  tops  of  the  hills. 
Bold  streams  issue  from  the  bases  of  these  bluffs,  and  lime- 
sinks,  similar  to  those  in  Florida,  appear  in  several  places 
on  his  land.  Hills  of  rich  marl,  which  analyze  over  ninety 
per  cent  of  carbonate  of  lime,  line  the  south  border  of  the 
lowlands  of  Cohorn  creek.  This  marl  is  plowed  up  in  cul- 
tivating the  fields,  and  the  only  expense  in  utilizing  it  is  in 
simply  loading  it  in  carts  and  wagons  and  hauling  to  the 
adjacent  fields  for  use.  The  section  of  the  country,  visited 
in  search  of  phosphates  in  Lenoir,  Jones  and  Onslow,  is  well 
adapted  to  the  purposes  of  Agriculture.  The  land  is  good 
and  the  material  to  make  it  better  is  close  at  hand,  and 
easy  to  get  out. 

From  February  13th  to  March  16th  inclusive,  I  consumed 
in  explorations  for  phosphates  in  Duplin  county,  in  the 
vicinity  of  Kenansville,  Bowden's  Station  and  Warsaw,  on 
W.  &  W.  R.  R.  In  this  section  many  and  excellent  speci- 
mens of  phosphates  were  found.  These  phosphates  are 
generally  located  in  the  beds  and  bottom  lands  of  small 
streams  making  into  larger  streams,  and  from  one  to  ten 
feet  and  more  below  the  surface,  in  layers  ranging,  as 
near  as  could  be  ascertained  by  a  hasty  examination  under 
difficulties,  from  five  to  fifteen  and  more  inches.  The  larger 
and  more  accessible  quantities  of  these  phosphates  were 
found  on  tributaries  to  Stuart's  Creek,  Bear  Swamp,  Six 
Runs,  Goshen  Swamp  and  in  neighborhood  of  Kenansville. 
The  neighborhood  of  Kenansville  has  not  yet  been  as  fully 
explored  as  the  other  places  named  above. 

While  at  Warsaw,  in  accordance  with  your  instructions, 
±  had  about  fifty  tons  of  the  phosphate  rock  excavated  on 
the  land  of  J.  W.  Best,  about  one  mile  S.  E.  of  Warsaw, 
the  result  of  which  was  made  known  to  you  in  the  follow- 
ing report: 
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"  Warsaw,  N.  C,  March  13th,  1884. 

"Enclosed  please  find  a  statement  of  the  cost  of  excavating 
fifty  tons  of  phosphate  rock  on  the  farm  of  J.  W.  Best,  near 
Warsaw.  Also  the  cost  of  hauling,  loading,  &c.  This  is 
not  a  fair  basis  to  calculate  on  for  the  future. 

"  The  weather  was  extremely  bad,  the  laborers  green,  and 
the  hauling  picked  up  promiscuously.  I  had  an  overseer 
for  ten  hands.  One  overseer  would  be  sufficient  for  twenty- 
five  or  thirty  hands.  With  a  well  organized  force,  I  think 
I  could  reduce  the  cost  of  getting  out  and  hauling  the  rock 
one-third.  You  will  also  notice  that  the  ditching  was  expen- 
sive. The  extremely  wet  weather  and  high  water  necessi- 
tated the  deepening  of  a  canal  and  the  digging  of  a  ditch 
to  rid  us  of  the  water  accumulating  in  the  pits. 

"  Fifty  tons  :  Cubic  yards  excavated,  681  ;  fraction  of  an  acre  o.n. 

Cost  of  excavation, _ „• $110.05 

Cost  of  hauling, 33. 75 

Cost  of  loading  on  cars, ._ ... 2.75 

Cost  of  ditching, 18.75 

Total, ...$165.30 

"I  am  satisfied  that  we  could  have  dug  and  loaded  fifty 
tons  of  this  phosphate  for  $100  to  $1 10  with  the  same  agen- 
cies properly  organized/' 

This  place  was  selected  only  for  the  reason  it  was  nearer 
the  railroad  station  at  Warsaw  than  any  other  at  which  the 
rock  had  been  found,  I  am  satisfied  that  this  yield  is  not 
an  average  one,  and  that  in  many  places  this  quantity  will 
be  more  than  doubled  in  the  same  area. 

Having  become  satisfied  that  the  localities  named  in  the 
vicinity  of  Warsaw  contained  valuable  beds  of  phosphates, 
and  the  time  allotted  for  this  reconnoissance  now  be- 
coming short,  it  was  thought  best  to  make  more  extended 
trips  to  ascertain  as  nearly  as  possible  the  outside  bounda- 
ries of  this  phosphate  territory.      With   this   view  I  left 
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Warsaw  on  March  the  17th,  examined  the  vicinity  of  Mag- 
nolia, passed  on  to  Duplin  Roads,  Harrell's  Store,  Sampson 
county,  Taylor's  Bridge,  Clinton  and  Faison's.  Two  weeks 
were  consumed  on  this  tour.  Phosphates  were  found  about 
Magnolia,  along  the  road  in  the  direction  of  Duplin  Road, 
along  the  road  to  Harrell's  Store,  and  in  very  considerable 
quantities  in  the  neighborhood  of  Harrell's  Store,  on  ail  the 
small  streams  tributary  to  Doctor's  Creek. 

Mr.  Fennell,  who  resides  about  one  mile  south  of  Harrell's 
Store,  states  that  he  found  in  his  marl  bed  "elephant's 
tusks  and  the  well  preserved  antlers  of  an  elk  of  immense 
size."  Phosphates  were  found  in  this  marl  bed  and  along 
the  stream  for  a  considerable  distance.  Numbers  of  shark's 
teeth  and  bones,  both  of  fish  and  animals,  were  also  found 
with  these  phosphates. 

Several  specimens  of  phosphates  were  found  between  Bar- 
ren's Store  and  Clinton,  along  the  road  via  Taylor's  Bridge. 

Wherever  search  was  made  for  phosphates  in  the  vicinity 
of  Clinton  they  were  found,  except  to  the  west  of  that  place. 
I  visited  Mr.  Killett's  marl  bed  six  miles  west  of  Clinton, 
which  is  said  to  be  the  most  westerly  bed  of  marl  found 
east  of  the  Cape  Fear  river.  Mr.  Killett  stated  that  in  dig- 
ging the  marl  he  threw  out  numbers  of  phosphatic  nodules, 
but  I  failed  to  find  any  at  time  of  my  visit.  Between 
Clinton  and  Faison's  the  whole  country  was  deluged  with 
water  at  this  time,  and  the  streams  were  far  out  of  their 
banks,  which  rendered  a  search  along  that  road  for  phos- 
phates impracticable.  But  I  am  informed  they  exist  in  good 
quantities  there. 

From  Faison's  to  the  west  and  northwest  search  was  made 
as  far  as  Hobbton,  14  miles  N.  W.;  also  along  the  tributaries 
on  the  south  side  of  Goshen  Swamp,  and  on  north  side  of 
Bear  Swamp.  Many  good  specimens  were  found  in  these 
localities.  At  Mrs.  Pass's,  about  half  a  mile  west  of  Faison's, 
about  six  or  eight  tons  of  very  large  nodules  had  been  exca- 
vated and  used  in  ornamenting  the  front  yard.     Some  of 
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these  nodules  will  weigh  between  three  end  four  hundred 
pounds.  The  specimen  sent  to  the  Museum  from  there 
weighed  253  pounds.  I  also  found  specimens  of  phosphates 
in  a  cut  on  the  W.  &  W.  R.  R.  about  half  mile  from  Faison's 
towards  the  north,  and  in  direction  of  Goshen  Swamp. 

Having  received  numerous  messages  requesting  a  search 
for  phosphates  in  Bladen  and  Columbus  counties,  and  with 
a  view  to  discover  the  extreme  outside  limits  of  the  phos- 
phate district  in  our  State,  by  your  direction,  I  made  search 
on  the  following  route:  On  the  morning  of  April  3d,  I  left 
Magnolia  and  went  via  Taylor's  Bridge,  Clear  Run,  Carr's 
Store  on  Black  River.  White  Hall  on  Cape  Fear  River, 
Council's  on  the  Carolina  Central  R.  R.,  Lake  Waccamaw 
on  the  W.  C.  &  A.  R.  R.,  to  Whiteville,  Columbus  county. 
Returned  by  Lake  Waccamaw,  Black  Rock  on  the  Cape 
Fear  River,  Point  Caswell  on  the  Black  River  in  Pender 
county,  and  Harrell's  Store  to  Warsaw,  arriving  at  that 
place  April  12th.  On  this  trip  I  found  phosphates  at  and 
in  the  vicinity  of  Lake  Waccamaw,  in  the  vicinity  of  White- 
ville, at  Black  Rock,  and  at  C.  P.  Moore's,  about  five  miles  N. 
E.  of  Point  Caswell.  This  was  a  very  hurried  trip.  In  this 
section  the  marl  beds  have  not  been  worked,  nor  have  the 
streams  been  drained  by  ditches,  as  is  the  case  in  Duplin 
and  Sampson,  which  facts  rendered  successful  search,  in  the 
limited  time  at  my  disposal,  impracticable.  In  Columbus 
county  marl  was  found  in  abundance,  and  the  same  indica- 
tions of  phosphate  beds  exist  there  as  were  noticed  in  Duplin 
and  Sampson. 

This  reconnoissance  has  shown  that  phosphates  do  exist 
in  the  counties  of  Lenoir,  Onslow,  Duplin,  Sampson,  Bladen, 
Columbus  and  Pender.  They  probably  exist  in  less  abun- 
dance in  portions  of  Brunswick  and  New  Hanover  counties; 
possibly  in  portions  of  Wayne,  Pitt,  Greene,  Edgecombe, 
Martin  and  Halifax  in  small  quantities.  A  more  extended 
and  careful  examination  of  the  phosphate  district  ander 
more  favorable  circumstances  will  reveal  the  true  location, 
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quantity  and  quality  of  the  phosphates  as  they  exist,  and 
determine  without  question  which  beds  can  be  worked  prof- 
itably, reference  being  had  to  distance  from  railroad  and 
water  transportation,  depth  of  the  deposit  below  the  surface, 
character  of  soil  overlaying  the  rock,  thickness  of  layers,  &c. 

The  bad  weather,  extraordinary  fall  of  rain,  the  want  of 
interest  heretofore  taken  in  the  discovery  of  phosphates  in 
that  section  (principally  from  want  of  knowledge)  have  ren- 
dered the  work  in  this  exploration  slow  and  difficult. 

Much  more  might  have  been  accomplished  under  more 
favorable  circumstances. 

From  this  rapid  survey  it  is  impossible  to  state  the  accu- 
rate limits  of  the  phosphate  territory,  but  the  indications 
are  that  it  commences  from  the  south  at  the  South  Carolina 
line  in  Columbus  county,  in  the  vicinity  of  the  point  at 
which  the  Waccamaw  River  passes  into  South  Carolina, 
taking  a  northeasterly  direction  through  Columbus  county, 
southeast  portions  of  Bladen,  southeast  and  eastern  portions 
of  Sampson,  southwest  portions  and  northern  portions  of 
Pender,  almost  all  of  Duplin,  northern  part  of  Onslow  and 
northwest  and  southeast  sections  of  Jones  and  Lenoir.  It 
may  and  probably  does  cover  a  more  extended  area,  but 
this  must  be  determined  by  future  and  a  full?,r  exploration. 

This  is  submitted  simply  as  a  condensed  statement  of  my 
operations  during  this  preliminary  reconnoissance. 

Respectfully, 

W.  G.  LEWIS. 

Raleigh,  N.  C,  July  16th,  1884. 

Dr.  Charles  W.  Dabney,  Jr.,  State  Chemist: 

Dear  Sir: — I  have  the  honor  to  submit  the  following 
brief  report  of  my  operations  in  the  Phosphate  Survey  since 
the  report  made  on  March  15th,  last. 

My  instructions  were  to  begin  operations  at  some  place 
which  promised  phosphate  nearest  the  lines  of  transporta- 
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tion,  and  to  explore  each  bed  thoroughly,  sinking  pits  at 
proper  distances  until  its  limits  were  found  or  a  depth  of  ten 
feet  was  reached.  The  pits  were  to  be  measured,  calculations 
made  of  the  cubic  feet  of  earth  removed,  and  the  rock  taken 
out  and  weighed.  When  the  limits  of  the  bed  or  the  depth 
of  ten  feet  were  reached,  the  area  of  the  bed  was  to  be  deter- 
mined and  the  probable  tonnage  per  acre  calculated. 

The  plots,  opposite  this  page,  and  the  list  of  beds  ex- 
plored will  sufficiently  illustrate  this  simple  method  of 
procedure.  The  lithograph  shows  the  outlines  of  one  of 
the  larger  and  two  of  the  smaller  beds,  selected  at  random 
from  our  atlas  of  plots  of  beds. 

Having  procured  the  services  of  Mr.  Jesse  W.  Lane,  of 
Duplin  county,  as  an  assistant,  and  to  take  immediate  di- 
rection of  the  laborers,  to  weigh  the  rock  and  survey  the 
areas,  and  having  obtained  tools,  tents  and  .other  camp 
equipage  necessary  for  the  work,  I  put  the  party  to  work  on 
May  the  6th,  on  the  farm  of  Mr.  J.  W.  Best,  near  the  pits 
previously  sunk. 

Up  to  date  the  party  have  examined  thirty-four  different 
beds,  making  totais  of  89.33  acres  explored,  493  pits  dug, 
46,877  cubic  feet  of  earth  moved,  54,009  pounds  of  rock  ex- 
cavated. From  this  we  calculated  for  the  total  89.33  acres, 
40,559.58  tons  of  phosphate,  which  is  an  average  of  454.04 
tons  per  acre.  For  each  ton  of  rock  it  was  necessary  to  ex- 
cavate 173.9  cubic  feet  of  earth. 

I  had  employed  on  the  work  an  average  of  seven  laborers. 
In  many  places  quick -sand  was  reached  before  the  rock  was 
found,  which  necessitated  a  great  amount  of  extra  labor  to 
reach  the  rock,  as  the  sides  of  the  pits  would  cave  in  con- 
tinually. In  many  cases  the  pits,  after  having  been  ex- 
cavated several  feet,  were  necessarily  abandoned  on  this 
account  before  the  rock  was  reached. 

The  beds  of  accessible  phosphate  rock  have  very  irregular 
boundaries,  requiring  much  time  to  accurately  survey 
and   estimate   their   areas.     This   is   a  gently  undulating 
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procedure.  The  lithograph  shows  the  outlines  of  one  of 
the  larger  and  two  of  the  smaller  beds,  selected  at  random 
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May  the  6th,  on  the  farm  of  Mr.  J.  W.  Best,  near  the  pits 
previously  sunk. 

Up  to  date  the  party  have  examined  thirty-four  different 
beds,  making  totals  of  89.33  acres  explored,  493  pits  dug, 
46,877  cubic  feet  of  earth  moved,  54,009  pounds  of  rock  ex- 
cavated. From  this  we  calculated  for  the  total  89.33  acres, 
40,559.58  tons  of  phosphate,  which  is  an  average  of  454.04 
tons  per  acre.  For  each  ton  of  rock  it  was  necessary  to  ex- 
cavate 173.9  cubic  feet  of  earth. 

I  had  employed  on  the  work  an  average  of  seven  laborers. 
In  many  places  quick -sand  was  reached  before  the  rock  was 
found,  which  necessitated  a  great  amount  of  extra  labor  to 
reach  the  rock,  as  the  sides  of  the  pits  would  cave  in  con- 
tinually. In  many  cases  the  pits,  after  having  been  ex- 
cavated several  feet,  were  necessarily  abandoned  on  this 
account  before  the  rock  was  reached. 

The  beds  of  accessible  phosphate  rock  have  very  irregular 
boundaries,  requiring  much  time  to  accurately  survey 
and   estimate   their   areas.     This   is   a  gently  undulating 
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country,  sixty  to  one  hundred  and  twenty  feet  above  the  sea 
level.  The  beds  of  phosphate,  as  far  as  observations  go,  are 
found  at  all  depths,  therefore,  from  the  surface  to  twenty  feet 
below,  and  as  deep  as  has  been  dug.  The  surface  soil  is  a  very 
sandy  loam,  the  subsoil  a  stiff,  yellowish  or  reddish  clay. 
The  phosphate  rock  is  found  frequently  immediately  un- 
derneath a  stratum  of  two  to  four  feet  of  this  cla}r,  imbedded 
in  a  coarse  sand.  Underneath  this  is  another  stiff,  fine 
grained,  blueish  clay  again.  On  the  farm  of  Mr.  D.  J. 
Middleton,  2J  m,  E.  of  Warsaw,  for  example,  we  see  in  the 
ditches  in  his  lowlands,  six  inches  to  one  foot  of  culti- 
vated soil,  one  and  a  half  to  two  feet  of  the  clay  and 
then  the  phosphate  rook.  At  other  places  the  rock  occurs 
underneath  a  marl.  At  Mr.  Levi  Moore's,  for  example,  we 
find  one  foot  of  sand,  two  to  three  feet  of  clay,  two  to  three 
feet  of  a  shell  marl  and  then  the  phosphate  rock  in  a  coarse 
sand,  resting  upon  a  stiff  blue  clay. 

The  layer  of  phosphate  rock  is  six  to  twenty  inches  thick. 
The  rock  is  light  grey  to  dark,  greenish  black  in  color.  The 
lumps  are  rounded  and  more  or  less  perforated,  though  less 
so  than  is  the  South  Carolina  rock.  They  vary  in  size  from 
one's  fist  to  great  slabs  or  cakes  weighing  a  half  ton. 

The  beds  are  in  what  are  usually  termed  pockets.  They 
are  found  on  small  streams,  usually  a  few  hundred  feet 
down  the  stream  from  the  marl  beds.  They  lie  in  the  ^bot- 
toms and  extend  into  the  adjacent  elevations.  The  pits 
were  dug  across  the  bottoms  and  up  the  inclines  to  the 
depth  of  accessibility  which  was  established  at  ten  feet  below 
the  surface. 

The  area  of  the  country  occupied  by  the  beds  developed 
will  cover  a  space  of  about  seven  miles  square,  lying  along 
the  line  of  the  Wilmington  and  Weldon  Rail  Road,  on  either 
side  and  in  the  vicinity  of  Warsaw,  Bowden's  Station  and 
Faison's. 

The  fifty-five  mile  post  which  stands  in  the  centre  of  the 
village  of  Warsaw  was  used  as  the  base  point  of  all  the  sur- 
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veys.     These  surveys  are  all  connected,  and  show  accurately 
the  location  of  the  phosphate  beds. 

Respectfully, 

W.  G.  LEWIS,  Engineer. 

Raleigh,  N.  C,  October  15th,  1884. 
Dr.  Charles  W.  Dabney,  Jr.,  State  Chemist; 

Dear  Sir: — Since  my  report  of  July  16th,  1884,  on  the 
operations  of  the  phosphate  survey,  I  have  the  honor  to 
report  that  we  have  explored,  in  the  manner  described  in 
my  former  report,  38  additional  beds,  aggregating  35.65 
acres,  297  pits,  22,842  cubic  feet  of  earth  removed,  21,486 
pounds  of  rock,  aggregating  10,304.9  tons  of  phosphate  rock 
for  the  whole  area. 

From  July  16th  to  date,  I  had  on  an  average  two  labor- 
ers, paid  by  the  Board,  and  five  furnished  me  by"  the  persons 
on  whose  land  we  were  working. 

The  work  done  since  July  16th,  has  not  yielded  so  large 
an  amount  of  phosphate  to  the  acre  as  that  reported  to  you 
on  that  date. 

The  following  are  the  grand  totals  for  our  whole  explo- 
ration of  these  phosphate  beds  : 

Total  number  of  acres  explored, 124.98 

Total  number  of  pits  dug, 790. 

Total  cubic  feet  earth  excavated, ..  69, 719. 

Total  pounds  rock  excavated, 75,495. 

Total  calculated  number  tons  phosphate  rock  in  these 

124.98   acres, _ 50,864.48 

Average  tons  per  acre, 406.98 

The  quantity  of  rock  developed  by  this  work,  the  fact  of 
its  existence  in  many  adjacent  places  and  its  proxim- 
ity to  railroad  transportation,  indicates  that  it  may  be 
worked  with  profit  both  to  the  miner  and  the  owners  of  the 
beds. 

I  feel  sure  that  future  working  of  the  beds  already  found 
and  located,  will  develop  the  rock  in  much  larger  quanti- 
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ties  than  could  be  or  have  been  discovered  by  the  limited 
exploration  made  by  me  under  your  direction.  The  fact 
of  the  existence  of  phosphate  rock  in  this  section  in,  at  least, 
considerable  quantities,  has  been  established.  It  remains 
with  land  owners  or  private  parties  to  develop  the  oeds 
further  and  work  the  phosphates  found  for  their  gain  and 
the  general  benefit  of  the  section. 

But.  if  the  exploration  failed,  in  any  part,  of  its  result  in 
phosphates,  the  marl  beds,  which  were  developed  in  a  sec- 
tion where  marl  was  very  little  known  before,  will  fully 
reward  the  State  for  the  work  done.  This  marl  is  very  ac- 
cessible and  in  large  quantities,  and  no  doubt  will  be  used 
to  great  advantage  by  farmers  in  that  section.  Heretofore 
they  have  been  ignorant  of  its  existence. 

Marl  and  lime-rock  is  found  in  vast  quantities,  of  rich 
character  and  very  accessible,  at  many  places  in  Lenoir, 
Jones,  Onslow,  Duplin,  Pender,  Sampson,  Bladen,  Columbus 
and  New  Hanover.  I  only  mention  the  counties  covered 
by  my  phosphate  reconnoissance. 

I  found  lime-rock  cropping  out  in  headings  of  more  or 
less  area  at  the  following  points  :  On  Trent  river  above 
Trenton  ;  J.  C.  Wooten's,  Lenoir  ;  in  Onslow  county  on  both 
banks  of  Cohorn  creek  ;  on  the  lands  of  Lafayette  Franks 
and  David  Sandlin  ;  at  Chapel  Run,  overlaid  with  phos- 
phates; at  Tar  Landing  and  at  Jacksonville.  It  underlies 
the  town  of  Jacksonville,  in  depths  varying  from  the  sur- 
face to  eight  feet. 

Limestone  occurs  again  in  Duplin  county,  at  Hallsville 
and  Chinquepin;  at  Croom's  Bridge  and  Lane's  Ferry  in 
Pendercounty.  At  the  last'four  mentioned  points  it  is  on 
the  banks  of  the  North  East  river.  On  Holly  Shelter  creek, 
near  the  Shelter  Road  in  Pender  county  and  at  Rocky  Point, 
Pender  county. 

There  is  limestone  again  in  Bladen  county,  on  Ham- 
mond's creek  and  at  Black  Rock  on  the  Cape  Fear.  In 
Columbus  county,  on  the  north   bank  of  Lake  Waccamaw, 
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marl  is  found  in  large  quantities.  Phosphates  are  found  in 
the  marl  at  this  point.  In  New  Hauover  county,  at  Castle 
Haynes.  This  is  simply  a  statement  of  what  I  myself  saw.  I 
heard  of  it  in  many  more  places  in  the  region  covered  by 
the  points  mentioned  above. 

Two  of  the  points  named  above  are  worthy  of  especial 
mention,  viz  :  Lane's  Ferry,  better  known  as  French  Broth- 
ers' Excelsior  Quarries,  and  Castle  Haynes. 

After  going  over  these  quarries  twice  I  requested  of  the 
Messrs.  French  Brothers  answers  to  a  few  questions.  Ques- 
tions and  answers  I  give  below.  They  are  now  quarrying 
limestone  which  is  used  in  the  jetties  in  the  Cape  Fear 
River,  below  Wilmington  : 

1st  Question.  Maximum  depth  obtained  in  limestone  ? 

Answer.  Twelve  feet,  (12  ft.)  but  bottom  not  reached  yet. 

2nd  Question.  Does  it  underlie  that  entire  section  ? 

Answer.  We  think  it  does  in  varying  depth  and  varying 
quality. 

3rd  Question.  What  is  average  depth  below  the  surface  so 
far  as  worked  ? 

Answer.  Three  to  four  feet  to  top  of  rock — "  crops  out  " 
by  "  heads  "  in  many  places. 

4th  Question.  Thickness  of  stratum  of  phosphatic  lime 
rock? 

Answer.  From  2  inches  to  2  feet. 

5th  Question.  How  far  does  the  phosphatic  lime  rock  (or 
conglomerate)  extend? 

Answer.  Not  yet  sufficiently  explored  ;  probably  in  pock- 
ets varying  in  quality  and  quantity,  and  its  area  from  four 
to  five  acres.     It  will  pay  to  convert  it  into  a  fertilizer. 

The  French  Brothers  experimented  fully  and  carefully 
with  many  different  kinds  of  fertilizers  on  their  crops  of 
cotton.  They  write,  "  we  cannot  give  you  a  detailed  state- 
ment of  the  result  of  our  cotton  experiments,  but  the  acid 
phosphate  made  from  the  Duplin  rock,  and  our  phosphate 
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of  lime,  especially  when  both  were  used  with   kainit,  paid 
better  thon  the  highest  priced  '  arainoniated  '  fertilizers." 

I  visited  Castle  Haynes  in  company  with  its  proprietor, 
Dr.  Thomas  D.  Hogg,  of  Raleigh,  and  examined  the  quarry 
now  being  opened  and  the  results  of  the  experiments  made 
this  year. 

There  is  a  stratum  of  seven  inches  of  lime  rock  near  the 
surface  and  the  conglomerate  of  phosphatic  nodules  aver- 
ages a  depth  of  four  and  one-half  feet  below  the  surface.  The 
stratum  of  conglomerate  averages  about  two  and  one  half 
feet  thick  and  yields  about  10,000  tons  to  the  acre.  Dr. 
Hogg  thinks  it  underlies  a  large  part  of  that  section,  making 
off  from  Castle  Haynes  in  a  northeasternly  and  a  south  west- 
ernly  direction. 

The  use  of  the  fertilizer  which  he  made,  without  acid  or 
skilled  labor,  shows  about  300  per  cent,  increase  in  corn  and 
a  greater  increase  in  oats  over  the  land  without  the  phos- 
phate. The  increase  in  yield  of  oats  was  so  great  that  it 
could  not  easily  be  estimated.  It  was  used  on  poor  sandy 
land. 

I  would  have  more  extensively  examined  the  section  of 
country  between  Castle  Haynes  and  Lane's  Ferry,  and  also 
in  vicinity  of  Rocky  Point,  but  for  lack  of  time.  I  think  a 
thorough  exploration  of  that  section  should  be  made  at  as 
early  a  day  as  possible. 

Thanks  are  due  from  us  to  Mr.  Jesse  W.  Lane  for  the 
energy  and  zeal  displayed  in  the  prosecution  of  his  part  of 
the  work. 

Respectfully  submitted, 

W.  G.  LEWIS, 
Engineer  of  the  Board  of  Agriculture. 
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A  LIST  OF  THE  PHOSPHATE  BEDS  EXPLORED  DURING  1884, 
WITH  THE  NUMBER  OF  PITS  DUG,  AMOUNTS  OF  EARTH 
EXCAVATED,  AND  OF  PHOSPHATES  OBTAINED,  AND  ANALY- 
SES OF  THE  SAME. 

1.  On  the  land  of  J.  W.  Best,  one  mile  S.  E.  of  Warsaw,  3.63  acres,  402. 1 
tons  phosphate  per  acre=:total  1459.62  tons  rock.  16  pits  dug,  1,600  cubic 
feet  of  earth  and  2,234  1DS-  of  phosphate  rock  excavated. 

Sample  No.  12.     Analysis  2400. 

Moisture 1.08  per  cent. 

Sample  dried  at  212°  F.  contains — 

Sand 1-2.96  per  cent. 

*  Phosphate  of  lime 42.46         " 

Carbonate  of  lime 4.18 

♦Equivalent  to  phosphoric  acid,  19.45  per  cent. 

2.  On  the  land  of  D.  I.  Woodard,  one  mile  S.  E.  of  Warsaw,  1.55  acres, 
235.12  tons  per  acre=total  464.44  tons  phosphate.  12  pits.  Excavated  1,560 
cubic  feet  earth  and  475  lbs.  phosphate  rock. 

Sample  No.  122  from  hillside,   on  Warsaw-Kenansville  road. 

Sample  No.  123,  Stewart's  creek  bottom. 

An.  2809  An.  2S10 

No.  122.  No.  123. 

Moisture . 0.66  per  cent.  0.39  per  cent. 

Sand  and  insoluble  matter.. 30.44         "  36.59         " 

Carbonate  of  lime 6.30         "  6.30         "     . 

♦Phosphate  of  lime 53-03         "  45-78         " 

*  Equivalent  to  phosphoric  acid 24.29  20.97 

3.  On  land  of  L.  Aaron,  one  mile  S.  E.  Warsaw.  3  pits,  240  cubic  feet 
earth  and  100  lbs.  phosphate.     Thin  deposit. 

4.  On  land  of  Ransom  Middleton,  2  miles  E.  Warsaw.  12  acres,  456.5  tons 
per  acre=total  5,478  tons  of  phosphate.  65  pits,  5,850  cubic  feet  of  earth  and 
10,050  lbs.  phosphate  excavated. 

Analysis  2543. 

23  A.  Grove  Branch.  23  B.  Fish  Pond. 

Moisture 1.57  per  cent.  0.92  per  cent. 

Samples  dried  at  2120  F.  contain, 

Sand  and  insoluble  matter 3S.09  per  cent.  28.92  per  cent. 

Carbonate  of  lime.. 3.81  "  2.43 

♦Phosphate  of  lime 45.16         "  57.18 

♦Equivalent  to  phosphoric  acid 20.10  26.19 

A  third  analysis  gave  46.06  per  cent,  bone  phosphate. 

5.  On  land  of  George  Middleton,  2  miles  E.  of  Warsaw.  2.03  acres,  292.75 
tons  per  acre=:595  tons  of  phosphate.  21  pits,  2,520  cubic  feet  earth  and  2,005 
lbs.  phosphate  dug. 
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2542.  2337. 

Moisture.. 1.73  per  cent.  1.79  per  cent. 

Sample  dried  at  2120  F.  contains, 

Sand  and  insoluble  matter 59.47  per  cent.  51.17  per  cent. 

Carbonate  of  lime 3.12  5.91 

*Phosphate  of  lime 28.19         "  37-28 

*Equivalent  to  phosphoric  acid 12.91          "  17-07 

6.  On  land  of  D.  J.  Middleton,  3  miles  E.  of  Warsaw.  Bed  No.  1. — 5.32 
acres,  546.89  tons  per  acre  =  total  2909.45  tons  phosphate.  Pits  32,  2,560  cubic 
feet  earth  and  6,855  lbs.  phosphate  excavated.  Bed  No.  2. — 0.66  acres,  200 
tons  per  acre  =  lotal  132  tons  of  rock.  4  pits,  400  cubic  feet  earth  and  590  lbs. 
of  rock. 

Analyses  Nos 2334.  2335. 

Sand  and  insoluble  matter 45.62  per  cent.  44-73  Per  cent. 

Carbonate  of  lime 4-59  2.30         " 

^Phosphate  of  lime 39-86         "  39-33  " 

*Equivalent  to  phosphoric  acid 18.26  18.01  " 

7.  On  land  of  John  A.  Boyette,  4  miles  S.  E.  of  Warsaw.  0.34  acres,  551 
tons  per  acre  =  total  187.33  tons  of  rock.  4  pits,  400  cubic  feet  of  earth  and 
2,175  lbs.  of  rock  excavated. 

8.  On  land  of  Leonidas  Middleton,  5  miles  S.  E.  of  Warsaw.     2.68  acres, 
394.6  tons  per  acre  =  total  1057.52  tons  of  rock.     25  pits,   1600  cubic  feet  of 
earth  and  3180  lbs.  of  rock  excavated. 

Sample  No.  27.  Analysis  No.  2547. 

Moisture.. _    1.06  per  cent. 

Sample  dried  at  2120  F.  contains, 

Sand. ..29.46  per  cent. 

*Phosphate  of  lime 54.89  " 

Carbonate  of  lime _   3.90         " 

*Equivalent  to  phosphoric  acid 25.15  " 

9.  On  land  of  Levi  Moore,  4^  miles  S.  E.  of  Warsaw.,  1  acre,  about  11^ 
feet  below  the  surface  and  below  marl,  mere  trace  of  phosphate.  6  pits,  1050 
cubic  feet  of  earth  excavated. 

Sample  No.  29,  Analysis  2549. 

Moisture 0.63  per  cent. 

Sample  dried  at  212°  F.  contains, 

Sand.. _ 37.36  per  cent. 

Carbonate  of  lime . 4.96         " 

*Phosphate  of  lime 44-51  " 

-^Equivalent  to  phosphoric  acid 20.39  " 

10.  On  land  of  Halsey  Bowden,  5^  miles  S.  E.  Warsaw.  Small  amount  of 
rock.     4  pits,  256  cubic  feet  earth  excavated. 

ir.  On  land  of  Ed.  Hill,  2  miles  E.  Warsaw.  Small  amount  of  rock  under  4 
feet  of  marl.     2  pits,  224  cubic  feet  earth  excavated. 
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12.  On  land  of  T.  H.  Kinneair,  2  miles  S.  E.  Warsaw.  No  rock.  4  pits, 
172  cubic  feet  excavated. 

13.  On  land  of Stokes,  1^  miles   S.  E.  Warsaw.     No  rock.     4  pits, 

250  cubic  feet  earth  excavated. 

14.  On  land  of  W.  H.  Window's,  3  miles  S.  E.  Warsaw,  2.78  acres,  218 
tons  per  acre  =  total  599  tons  of  rock.  5  pits,  500  cubic  feet  earth  and  556 
pounds  of  rock  excavated. 

Analysis  2563— Sand  42.06,  Carbonate  3.65,  Bone  Phosphate  45.16  per  cent. 

15.  On  land  of  Mrs.  Rufus  Bowden,  \l/2  miles  W.  Warsaw.  Bed  I — 3. 06  acres, 
196  tons  per  acre=total  600  tons  of  phosphate.  22  pits,  3080  cubic  feet  earth 
and  1280  pounds  of  rock  excavated.  Bed  2 — 5.13  acres,  452  tons  per  acre=total 
2318.76  tons  of  phosphate.  15  pits,  2880  cubic  feet  earth  and  1780  pounds  of 
phosphate   excavated. 

<\n  lysis  2492 — Sand  60.58,  Carbonate,  3.43,  Phosphate,  28.88  per  cent. 

16.  On  land  of  Thos.  V.  Turrence,  4^  miles  S.  W.  Warsaw.  Large  quantities 
near  suiface.  Bed  1 — 4.06  acres  =  total  606.47  tons  per  acre,  2472.16  tons  of 
rocks.  18  pits,  2025  cubic  feet  earth  and  3110  pounds  of  rock  excavated.  Bed 
2 — 410  acres,  308.38  tons  per  acre=:total  1264.35  tons  of  rock.  15  pits,  1200 
cubic  feet  earth  and  15 15  lbs  rock  excavated. 

Analysis  2633 — Sand  62,91,  Carbonate  4.18,  Bone  Phosphate  25.41  per  cent. 

17.  On  land  of  J.  R.  West,  4^  miles  S.  W.  Warsaw.  2.50  acres,  204.18 
tons  per  acre  =  total  510.45  tons  of  rock.  16  pits,  1600  cubic  feet  of  earth  and 
350  lbs.  rock  excavated. 

18.  On  land  of  E.  A.  Merritt,  4^  miles  S.  W.  Warsaw.  0.50  acres,  200  tons 
per  acre  =  total  100  tons  of  rock.  3  pits,  240  cubic  feet  of  earth  and  150  lbs. 
rock  excavated. 

Analysis  2632 — Sample  from  ditch  between  the  farms  of  West  and  Merritt. 
Sand  47.26,  Carbonate  5.09,  Bone  Phosphate  35.67  per  cent. 

19.  On  land  of  John  Taylor,  4^  miles  S.  W.  Warsaw.  5  pits,  500  cubic  feet 
of  earth  excavated.     No  rock.      Good  shell  marl  here. 

20.  On  land  of  Co>.  W.  A.  Faison,  4^  miles  S.  W.  Warsaw.  3  pits,  135 
cubic  feet  of  earth  excavated.     No  rock. 

21.  On  land  of  John  Frederick,  5  miles  S.  W.  Warsaw.  1. 50  acres,  200 
tons  per  acre  =  total  300  tons  of  rock.  9  pits,  405  cubic  feet  of  earth  and 
300  lbs.  rock  excavated. 

22.  On  land  of  Col.  A.  M.  Faison,  2%  miles  W.  Warsaw.  Bed  1 — 5.54acres» 
215.88  tons  per  acre  =  total  1195.97  tons  of  rock.  13  pits,  1300  cubic  feet  of 
earth  and  2032  lbs.  of  rock  excavated.  Bed  2 — 1.76  acres,  149.91  tons  per  acre 
=  total  263.84  tons  of  rock.  13  pits,  1040  cubic  feet  of  earth  and  530  lbs.  rock 
excavated.  Bed  3 — 7.70  acres,  144. 50  tons  per  acre= total  11 12.65  tons  of  rock. 
31  pits,  3410  cubic  feet  earth  and  1745  lbs.  rock  excavated.  Bed  4 — .96  acres. 
647.95  tons  per  acre  =  total  622.03  tons  °f  rock.  7  pits,  560  cubic  feet  earth 
and  714  lbs.  rock  excavated. 

Analysis  2556 — Sand  39.60,  Carbonate  3.01,  Bone  Phosphate  46.56  per  cent. 
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23.  On  land  of  Wm.  Boyette,  2  miles  W.  Warsaw.  2.63  acres,  203.13  tons 
per  acre  =  total  534.23  tons  of  rock.  9  pits,  900  cubic  feet  of  earth  and  1371 
lbs.  of  phosphate  rock  excavated.     Small  deposit  in  another  branch  near  by. 

Analysis  2815 — Sand  54.75,  carbonate  3  30,  bone  phosphate  32.55  per  cent. 

24.  On  land  of  John  Blanchard,  3  miles  W.  Warsaw.  1.34  acres,  327.84 
tons  per  acre  =  total  439.30  tons  of  rock.  12  pits,  720  cubic  feet  of  earth  and 
858  lbs.  rock  excavated. 

Analysis  2561 — Sand  40.12,   carbonate  3.59,   bone  phosphate  45.05  per  cent. 

25.  On  land  of  Abner  Blanchard  and  J.  K.  Williams,  2>lA  miles  W.  Warsaw. 
2%  feet  deep,  stratum  phosphate  6  to  8  inches.  3  acres,  200  tons  per  acre  =  total 
600  tons  of  rock.      15  pits,  1725  cubic  feet  of  earth  and  600  lbs.  rock  excavated. 

Analysis  2560 — Sand  43.11,  carbonate  4.54,  bone  phosphate  42.20  per  cent. 

26.  On  land  of  Arthur  Weeks,  ^  mile  N.  W.  Bowden's,  4.24  acres,  698.57 
tons  per  acre  =  total  2962  tons  of  rock.  19  pits,  1425  cubic  feet  of  earth  and 
4715  lbs.  rock  excavated. 

Analysis  2489 — Sand  39.71,  Carbonate  4,48,  Bone  Phosphate  43.29  per  cent. 

27.  On  land  of  Benjamin  Bowden,  ^  miles  N.  W.  Bowden's,  1.05  acres, 
530.88  tons  per  acre= total  557.42  tons  of  rock.  7  pits  560  cubic  feet  of  earth 
and  1225  lbs.  of  rock.     A  small  deposit  of  rock  in  a  branch  near  his  house. 

28.  On  land  of  Mrs.  Elizabeth  Becton,  1  mile  S.  E.  Bowden's,  0.60  acres, 
1063.37  tons  per  acre=total  638.02  tons  of  rock.  3  pits,  360  cubic  feet  of  earth 
and  640  lbs.  rock  excavated. 

29.  On  land  of  Daniel  Bowden,  part  of  same  bed  as  above,  0.93  acres,  1063.37 
tons  per  acre=total  988.93  tons  of  rock.  9  pits,  900  cubic  feet  of  earth  and 
2680  lbs.  rock.     Below  a  bed  of  blue  marl.     Stratum  6  inches. 

Analysis  2488 — Sand  50.02.  Carbonate  4.72,  Bone  Phosphate  33.32  per  cent. 

30.  On  land  of  Daniel  Bowden  %  miles  S.  E.  Bowden's,  1.10  acres,  476.63 
tons  per  acre=total  524.07  tons  of  rock.  4  pits,  320  cubic  feet  of  earth,  and 
1750  lbs.  rock. 

31.  Dr.  J.  W.  Blount,  1%  miles  E.  Bowden's.  4  pits,  300  cubic  feet  of 
earth,  very  little  rock. 

32.  On  land  of  Alonzo  Rich,  3  miles  S.  Faison's,  0.67  acres,  304.92  tons  per 
acre=total  204.30  tons  of  rock.    7  pits,  630  cubic  feet  of  earth  and  430  lbs.  rock. 

Analysis  2742 — Sand  34.60,  Carbonate  5.71,  Bone  Phosphate  46.19  per  cent. 

33.  On  land  of  Capt.  L.  T.  Hicks,  4  miles  S.  W.  liaison's,  5.00  acres,  549.20 
tons  per  acre=total  2746  tons  of  rock.  24  pits,  1920  cubic  feet  of  earth,  and 
4675  lbs.  rock  excavated.     3  feet  below  surface  in  marl  bed.     Stratum  8  inches. 

Analysis  2743— Sand  35.76,  Carbonate  5,11,  Bone  Phosphate  43.53  per  cent. 

34.  Arthur  Weeks  and  Benjamin  Bowden's,  second  bed.  Small  deposit.  3 
pits,  160  cubic  feet  of  earth  excavated. 

35.  Matthew  Waters  and  Charles  Reeves,  4  miles  southwest  of  Faison's,  2.95 
acres,  263.52  tons  per  acre=total  776.38  tons  of  rock.  18  pits,  1800  cubic 
feet  of  earth  excavated,  and  1585  lbs.  rock. 

36.  Dr.  Wm.  J.  Thompson,  3  miles  southwest  of  Faison's.  Three  small  de- 
posits.     16  pits,  1 152  cubic  feet  earth  and  1400  lbs.  of  rock  excavated. 
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37.  Ben  Bowden,  3  miles  southwest  of  Faison's.  Small  quantity  of  rock. 
5  pits,  600  cubic  feet  earth  and  600  lbs.  of  rock  excavated. 

38.  I.  R.  Faison,  ]/z  mile  west  of  Faison's.  Six  feet  below  surface.  Stratum 
12  inches.  Bed  No.  1 — 1.46  acres,  79.71  tons  per  acre.  Total  116.37  tons.  8 
pits,  640  cubic  feet  earth  and  366  lbs.  of  rock  excavated.  Bed  No.  2 — 5  pits, 
375  cubic  feet  earth  and  very  little  rock.     (Marl). 

Analysis  2749  -Sand  58.53,  Carbonate  4.09,  bone  phosphate  27. SS  per  cent. 

39.  A.  D.  Hicks,  1  mile  west  of  Faison's,  0.90  acres,  307.10  tons  per  acre, 
=total  276.39  tons.     9  pits,  720  cubic  feet  earth  and  1405  lbs.  of  rock  excavated. 

40.  E.  J.  &  H.  J.  Faison,  2  miles  west  of  Faison's.  4  pits,  240  cubic  feet 
of  earth  excavated.      Marl  12  feet  deep. 

41.  Mrs.  M.  E.  Pass,  1  mile  west  of  Faison's.  3  pits,  360  cubic  feet  earth 
excavated.     Some  rock  in  large  pieces  under  marl  10  to  12  feet  deep. 

Analysis  2747 — Sand  43.90,  Carbonate  5.52,  Bone  Phosphate  39.99  percent. 

42.  H.  D.  Lewis,  4  miles  northwest  of  Faison's.  6  pits,  600  cubic  feet  of 
earth  excavated.     No  rock.     Large  deposit  eocene  marl  and  green  sand. 

43.  Lovette  J.  Lee,  6  miles  northwest  of  Faison's.  19  pits,  1995  cubic  feet 
earth  and  some  rock  excavated.  Large  quantity  of  eocene  marl  and  green  sand. 
Light  grey  and  white  rounded  nodules,  some  so  soft  that  they  can  be  mashed  in 
the  hand.   Different  looking  specimens  were  analyzed  separately.   Analysis  2746 

A.  B.  C.  D.  E. 

White.        Grey.         White.        Grey.     Common. 
Compact.    Compact.   Gritty.  Black. 

Moisture 2.07  p. c.   2.50  p. c.   0.77  p. c.   2.70  p. c.   0.S1  p.c. 

Sand  and  insoluble  matter, ._    1.49  p.c.   0.05  32.79  0.64         45.91 

Carbonate  of  lime, 12.00  8.98  1,45  7.07  5.S4 

Bone  phosphate, ...71.82         76. S2  7.42        .76.54         36.02 

Equivalent     to    phosphoric 

acid, 32.90         35.19  3.40         35.06         16.50 

Nodules  similar  to  these  richest  ones  were  occasionally  met  with  at  other 
places,  as  at  J.  B.  Carr's  and  A.  D.  Johnson's,  Duplin. 

44.  Thomas  Perritt,  6  miles  northwest  of  Faison's.  9  pits,  720  cubic  feet  of 
earth  excavated,  some  rock.      Eocene  marl. 

45.  John  B.  King,  6  miles  northwest  of  Faison's.  ro  pits,  450  cubic  feet  of 
earth  excavated,  1^2  acres  of  rock  (very  thin). 

46.  N.  J.  King,  6  miles  west  of  Faison's.  8  pits,  720  cubic  feet  of  earth 
and  very  little  rock  excavated.      Large  deposit  of  marl. 

47.  M.  W.  Clifton,  6  miles  west  of  Faison's.  5. pits,  450  cubic  feet  of  earth 
and  very  little  rock  excavated.      Marl. 

48.  G.  Weeks,  S,  W.  Weeks  and  B.  Harris,  6  miles  west  of  Faison's.  Marl. 
No  rock. 

49.  W.  D.  Stevens,  7  miles  west  of  Faison's.  S  pits,  640  cubic  feet  of  earth 
and  small  quantity  of  rock  and  fossils  excavated.     . 
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50.  F.  A.  Clifton,  7  miles  west  of  Faison's.  4  pits,  240  cubic  feet  of  earth 
and  eocene  marl  excavated.     No  rock. 

51.  J.  W.  Giddens  and  Mrs.  Troublefield,  6  miles  west  of  Faison's.  3  pits, 
180  cubic  feet  of  marl  and  green  sand.      Some  rock. 

52.  B.  H.  Hatcher,  5  miles  southwest  of  Faison's.  0.80  acres,  293.31  tons 
per  acre=total  234.65  tons.  8  pits,  480  cubic  feet  of  earth  and  805  lbs.  rock 
excavated. 

53.  Mrs.  Margaret  Smith,  5  miles  southwest  of  Faison's.  2  pits,  150  cubic 
feet  earth  excavated.      Marl.      No  rock. 

54.  Wm.  A.  Faison,    3%   miles   west  of   Warsaw.     Bed  No.  1 — 1.20   acres 
168.28  tons  per  acre=total  201.93  tons.     9  pits,  540  cubic  feet  earth  and  904  lbs. 
rock  excavated.      Marl   in   four   places.      Bed   No.  2 — 0.90  acres,    70   tons  per 
acre=total  63  tons.      12  pits,  720  cubic  feet  and  238  lbs.  of  rock  excavated. 

Analysis  2812 — Sample  from  four  feet  below  surface  near  Turkey  creek.  Sand 
46.40,  Carbonate  5.25,  Bone  Phosphate  36.08  per  cent. 

55.  Col.  A.  M.  Faison,  ^Vz  miles  west  of  Warsaw.  Bed  No.  I — 0.55  acres, 
133.10  tons  per  acre=total  73.20  tons.  6  pits,  360  cubic  feet  and  550  lbs.  rock 
excavated.  Bed  No.  2 — 0.34  -acres,  163.35  tons  per  acre=total  55.54  tons. 
2  pits,  90  cubic  feet  earth  and  225  lbs.  rock  excavated. 

Analysis  2556 — Three  feet  from  surface,  250  yards  from  dwelling.  Sand 
39.60,  Carbonate  3.01,  Bone  Phosphate  46.56  per  cent.      See  also  22. 

56.  N.  Daniel,  4  miles  west  of  Warsaw.  Bed  No.  1 — 0.34  acres,  163.35 
tons  per  acre=total  55.54  tons.  2  pits,  120  cubic  feet  earth  and  225  lbs.  rock 
excavated.      Bed  No.  2 — 5  pits,  300  cubic  feet  earth  excavated.     Some  rock. 

57.  Walter  Moore,  4  miles  west  of  Warsaw.      Marl.     Very  little  rock. 

58.  Wm.  H.  Faison,  6  miles  southwest  of  Warsaw  1.20  acres,  107.16  tons 
per  aere=total  128.59  tons.  9  pits,  600  cubic  feet  earth  and  590  lbs.  rock  ex- 
cavated. 

Analysis  2557 — South  of  plank  road  in  ditch  2^  feet  below  surface.  Sand 
30.47,  Carbonate  4.84,  Bone  Phosphate  49.47  per  cent. 

59.  Edward  Mann,  7  miles  southwest  of  Warsaw.  2.05  acres,  123.42  tons 
per  acre=total  253  tons.  12  pits,  900  cubic  feet  earth  and  850  lbs.  rock  exca- 
vated. 

Analysis  2558 — Sand  52.00,  Carbonate  3.93,  Bone  Phosphate  33.60  percent. 

60.  E.  Mann  and  Mrs.  Pigford,  7  miles  southwest  of  Warsaw.  7  pits,  520 
cubic  feet  earth  excavated.     Some  rock.     Large  deposit  of  marl. 

61.  A.  J.  Daniel,  73^  miles  southwest  of  Warsaw.  6.60  acres,  394.20  tons 
per  acre=total  2601.72  tons.  17  pits,  1275  cubic  feet  earth  and  2930  lbs.  rock 
excavated. 

Analysis  2559 — Sand  42.79,  Carbonate  4.20,  Bone  Phosphate  42.00  per  cent. 

62.  Kilby  Hollingsworth,  3  miles  northeast  of  Magnolia.  Bed  No.  1 — 1.24 
acres,  179.18  tons  per  acre=total  222.18  tons.  7  pits,  630  cubic  feet  earth  and 
617  lbs.  rock  excavated.  Bed  No.  2 — 0.54  acres,  218.83  tons  per  acre=total 
188.17  tons.     2  pits,  2TO  cubic  feet  earth  and  240  lbs.  rock  excavated. 
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Analysis  2546 — In  ditch  3  feet  deep,  on  the  top  of  a  white  shell  marl.  Sand 
40.92,  Carbonate  3.36,  Bone  Phosphate  46.13  per  cent. 

63.  Alfred  Hollingsworth,  3  miles  northeast  of  Magnolia.  2.04  acres,  227.13 
Ions  per  acre=total  463.30  tons.  4  pits,  420  cubic  feet  earth  and  438  lbs.  rock 
excavated. 

Analysis  2548 — Sand  45.20,  Carbonate  4.18,  Bone  Phosphate  40.09  percent. 

64.  Cicero  Bovvden,  3^4  miles  northeast  of  Magnolia.  2  pits,  210  cubic  feet 
earth  excavated.     Small  quantity  of  rock. 

65.  Arminius  D.  Johnson,  8  miles  northeast  of  Magnolia.  Bed  No.  I — 2.25 
acres,  370.40  tons  per  acre=total  833.40  tons.  14  pits,  1050  cubic  feet  earth 
and  2860  lbs.  rock  excavated.  Bed  No.  2 — 0.48  acres,  341.22  tons  per  acre 
=total  i6r.78  tons.      7  pits,  420  cubic  feet  earth  and  1410  lbs.  rock  excavated. 

A  massive  rock  of  this  composition  (Analysis  2552,  Sand  58.54,  Carbonate 
3.41,  Bone  Phosphate  29.85  per  cent.)  Mingled  with  these,  grey  nodules  with 
(Analysis  2555),  Sand  20.93,  Carbonate  3. 83, 'Bone  Phosphate  64.62  per  cent. 

66.  George  J.  McClammy,  6)4  miles  northeast  of  Magnolia.  Bed  No.  I — 1.34 
acres,  3S9.62  tons  per  acre=total  522.09  tons.  4  pits,  240  cubic  feet  earth  and 
825  lbs.  of  rock  excavated.  Bed  No.  2 — 0.50  acres,  228.70  tons  per  acre==total 
114.35  tons.     3  pits,  180  cubic  feet  earth  and  315  lbs.  rock  excavated. 

67.  Harper  Williams,  6)4  miles  northeast  of  Magnolia.  0.36  acres,  361.50 
tons  per  acre=total  130.14  tons.  3  pits,  180  cubic  feet  of  earth  and  415  lfes* 
rock  excavated. 

68.  W.  H.  Kornegay,  6  miles  northeast  of  Magnolia.  1.70  acres,  1050.33 
tons  per  acre=total  1785.56  tons.  6  pits,  540  cubic  feet  and  420  lbs.  rock  ex- 
cavated. 

Analysis  2541 — 100  yards  south  of  Magnolia-Kenansville  road.  Sand  38.70, 
Carbonate  4.65,  Bone  Phosphate  43.94  per  cent. 

69.  Everette  Herring,  7  miles  northeast  of  Magnolia.  Bed  No.  1 — 1.80 
acres,  393.85  tons  per  acre=total  708.93  tons.  4  pits,  240  cubic  feet  earth  and 
1680  lbs.  rock  excavated.  Bed  No.  2 — 0.53  acres,  300.65  tons  per  acre=total 
159.34  tons.      5  pits,  375  cubic  feet  and  290  lbs.  rock  excavated. 

70.  R.  W.  Boyette,  3  miles  east  of  Bowden's.  2.08  acres,  86.23  tons  per 
aere=total  179,35  tons.  10  pits,  750  cubic  feet  earth  and  357  lbs.  rock  exca- 
vated. 

Analysis  2636 — On  Kenansville-Faison  road,  i}4  feet  below  surface.  Sand 
45.72,  Carbonate  5.39,  Bone  Phosphate  38.90  per  cent. 

71.  Jesse  Swinson,  4  miles  northeast  of  Bowden's.  3  pits,  180  cubic  feet 
earth  excavated.     Small  quantity  of  rock. 

Analysis  2635 — One  foot  below  surface  in  a  ditch  on  south  of  Goshen  Swamp, 
Sand  38.92,  Carbonate  5.16,  Bone  Phosphate  43.29  per  cent. 

Examinations  with  spades  and  augers  were  made  on  the  lands  of  R.  Swinson, 
A.  Swinson,  H.  C.  Moore,  John  Swinson,  L.  W.  Hodges,  H.  Fryar,  J.  A. 
Faison,  Wentworth  Faison,  Mrs.  W.  W.  Faison,  Mrs.  Carr,  and  others,  all 
located  in  a  section  of  country  about  |^  miles  northeast  of  Bowden's  Station, 
and  about  the  same  distance  southeast  of  Faison's.  Marl  was  found  on  almost 
all  of  their  lands,  but  no  rock  of  any  consequence. 
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SUMMARY    OF    EXPLORATIONS    MADE    BY    THE    PHOSPHATE 
SURVEY  UP  TO  OCTOBER,  1884. 

Total  number  of  acres  explored  with  pits,  following 

the  beds  to  a  depth  of  10  feet, 124.98 

Total  number  of  pits  dug, , 790 

Total  cubic  feet  earth  excavated,  69,719 

Total  pounds  phosphate  taken  out, 75,495 

Total  number  of  tons  in  the  above, 194.98 

Acres,  calculated, 50,964.48 

Average  number  of  tons  per  acre,  calculated, 406.98 

ADDITIONAL  LIST  OP  LOCALITIES  WHERE  PHOSPHATIC  ROCKS 
WERE  FOUND  DURING  THE  SURVEY,  BUT  WHERE  NO  REGU- 
LAR   EXPLORATIONS   WERE    MADE 

The  numbers  refer  to  our  list  of  specimens  collected. 
Analyses  calculated  on  the  substance  dried  at  212°F. 

io.  From  the  farm  of  Daniel  Bowden,  ^  m.  East  of  Bowden's  Station,  W. 
&  W.  R.  R.,  and  about  4  m.  N.  of  Warsaw.  Found  below  a  bed  of  blue  marl, 
four  to  six  feet  below  the  surface.     Stratum  6  inches  thick. 

Analysis  24S8 — Sand  50.02,  Carbonate  4.72,  Bone  Phosphate  33.32  per  cent. 

11.  From  the  farm  of  Arthur  Weeks,  ^  m.  W.  of  Bowden's.  Picked  up 
where  his  well  was  dug. 

Analysis  2489 — Sand  39.71,  Carbonate  4.48,  Bone  Phosphate  43.29  percent. 

16.  Rock  from  farm  of  David  Sandlin,  south  side  Cohorn  creek,  Onslow,  3 
m.  N.  E.  of  Richlands. 

Analysis  2494 — Sand  12.27,  Carbonate  60.62,  Bone  Phosphate  12.24  per  cent. 

17.  Coprolites  from  the  farm  of  J.  M.  F.  Brock,  2  m.  N.  E.  of  Richlands, 
Onslow  county.  From  bed  of  a  ditch.  Said  to  be  in  large  quantities,  and  in 
Jenkins'  branch,  very  accessible. 

Analysis  2495 — Two  kinds.  White,  Sand  53.91,  Carbonate  4. 57,  Bone  Phos- 
phate 31.50  ;  dark,  Sand  4.95,  Carbonate  88.94,  Bone  Phosphate  2.30  percent. 

18.  Coprolites  from  the  farm  of  L.  Franks,  2  in.  N.  E.  of  Richlands,  and 
N.  side  of  Cohorn  Creek  and  near  White  Oak  Swamp.  Found  on  the  surface 
on  the  side  of  a  hill. 

Analysis  2496 — Sand  25.36,  Carbonate  9.77,  Bone  Phosphate  50. 6o^per  cent. 

21.  The  marl  bed  of  W.  Ff.  Kornegay,  3  m.  from  Kenansville  on  the^Mag- 
nolia  road.  Found  under  marl  100  yards  S.  of  road,  in  opening  made  by  Dr. 
W.  B.  Phillips,  for  Navassa  Guano.  Co. 

Analysis  2541 — Sand  38.70,  Carbonate  4.65,  Bone  Phosphate  43.94  percent. 

25.  The  farm  of  J.  A.  Boyette,  ij^  m.  E.  of  Warsaw,  and  between  the  two 
roads  from  Warsaw  to  Kenansville.  Found  in  a  ditch  2  feet  below  the  surface 
in  large  quantities,  very  accessible. 
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Analysis  2545 — Sand  48.56,  Carbonate  2,95,  Bone  Phosphate  37.72  percent. 

33.  Farm  of  G.  W.  McClammy,  3  m.  West  of  Kenansville  on  Kenansville- 
Magnolia  road.     Five  feet  below  surface  near  a  ditch,  marl  in  the  vicinity. 

Analysis  2553 — Sand  37.75,  Carbonate  4.39,  Bone  Phosphate  45.29  per  cent. 

34.  Coprolites  from  the  farm  of  J.  B.  Carr,  5  m.  N.  of  Kenansville,  on  the 
road  to  Faison's  depot. 

Analysis  2554 — Sand  3.55,   Carbonate  3.74,  Bone  Phosphate  73.38  per  cent. 

35.  Coprolites  from  the  farm  of  A.  D.  Johnson,  1^  m.  S.  W.  of  Kenansville, 
on  the  old  Newbern-Fayetteville  road.     They  appear  to  be  rich. 

Analysis  2555 — Sand  20.93,  Carbonate  3.83,  Bone  Phosphate  64.62  percent. 

40.  A  ditch  which  divides  farms  of  J.  K.  Williams  and  A.  Blanchard,  4  m. 
W.  of  Warsaw,  in  Duplin  county,  and  S.  W.  of  Col.  A.  M.  Faison's.  Stratum 
6  to  8  inches,  and  2>%  feet  below  surface. 

Analysis  2560 — Sand  43.11,  Carbonate  4.54,  Bone  Phosphate  42.20  percent. 

41.  Found  in  a  ditch  which  divides  the  farms  of  John  Blanchard  and  Col. 
Faison,  3  feet  below  surface,  in  Duplin  county.     Stratum  8  inches. 

Analysis  2561 — Sand  40.12,  Carbonate  3.59,  Bone  Phosphate  45.05  per  cent. 

42.  Found  3  feet  below  surface  on  lower  edge  of  a  hill  3  m.  S.  of  Warsaw, 
on  E.  side  of  W.  &  W.  R.  R.,  on  farm  of  W.  C.  Carlton,  in  Duplin  county. 
Stratum  6  to  8  inches. 

Analysis  2562 — Sand  48.13,  Carbonate  3.17,  Bone  Phosphate-39.40  per  cent. 

43.  Found  2)4.  feet  below  surface,  on  the  farm  of  W.  H.  Windows,  2)4  rn. 
S.  E.  of  Warsaw,  on  the  Magnolia  road,  and  on  E.  side  of  W.  &  W.  R.  R.  in 
Duplin  county.     Stratum  10  inches. 

Analysis  2563 — -Sand  42.06,  Carbonate  3.65,  Bone  Phosphate  45.16  per  cent. 

44.  Found  in  a  pit  of  blue  marl  4  feet  below  surface,  on  same  farm.  Stratum 
6  to  8  inches. 

Analysis  2564 — Sand  48.32,  Carbonate  3.50,  Bone  Phosphate  37.95  per  cent. 

45.  Found  on  the  surface  on  the  side  of  a  hill  on  the  same  farm. 

Analysis  2565 — Sand  52.52,  Carbonate  2.84,  Bone  Phosphate  31.45  per  cent. 

46.  From  bottom  of  a  ditch  2  feet  deep,  which  leads  from  the  marl  pit,  where 
44  was  found,  W.  H.  Window's  farm. 

Analysis  2566 — Sand  63.85,  Carbonate  1.81,  Bone  Phosphate  23.05  per  cent. 

49.  Found  in  a  ditch  which  divides  farms  of  J.  R.  West  and  E.  A.  Merritt, 
5  m.  S.  W.  of  Warsaw,  on  S.  side  of  Stuart's  creek,  3  feet  below  surface. 
Stratum  12  inches,  and  gives  evidence  of  considerable  quantity. 

Analysis  2632 — Sand  47  26,  Carbonate  5.09,  Bone  Phosphate  35.67  per  cent. 

50.  From  farm  of  Thomas  Turence,  5  m.  S.  W.  of  Warsaw,  on  S.  side  of 
Stuart's  creek,  on  Kenyon  and  other  branches.  Found  in  large  quantities  and 
nearly  on  the  surface.  Said  to  be  a  stratum  of  2  feet,  and  a  foot  lower  another 
stratum  of  I  foot. 

Analysis  2633 — Sand  62.91.  Carbonate  4.18,  Bone  Phosphate  25.41  per  cent. 

51.  From  the  farm  of  A.  West,  6  m.  S.  W.  of  Warsaw,  and  S.  of  Stuart's 
creek,  on  a  tributary  of  said  creek.  Two  and  a  half  feet  below  surface  in  bot- 
tom of  a  ditch.     Stratum  8  to  10  inches,  and  indications  of  some  quantity. 
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Analysis  2634 — Sand  25.73,  Carbonate  7.50,  Bone  Phosphate  53.75  per  cent. 
56.   From  farm  of  L.  Aaron,    I  m.  S.  E.  of  Warsaw,  and  adjoining  farm  of 
J.  W.  Best.     Three  feet  below  surface  and  in  quantity.     Stratum  8  inches. 
Analysis  2639 — Sand  51.63,  Carbonate  4.45,  Bone  Phosphate  36.70  per  cent. 
65.   From  farm  of  Henry  Best,  3  m.  W.  of  Warsaw.   4  feet  below  surface. 
Analysis  2648 — Sand  45.92,  Carbonate  4.93,  Bone  Phosphate  39.32  per  cent. 

67.  Farm  of  J.  F.  Croom,  in  Duplin  county,  r  m.  E.  of  Magnolia,  on  Ke- 
nansville  road,  4  feet  below  surface,  on  top  of  marl.  Stratum  8  inches.  In  fair 
quantities. 

Analysis  2650 — Sand  49.93,  Carbonate  6.52,  Bone  Phosphate  35.98  per  cent. 

68.  Natural  well  on  land  of  M.  West,  in  Duplin  county,  2  m.  S.  W.  of  Mag- 
nolia, and  near  the  road  to  Harrell's  Store,  12  feet  below  surface,  under  a  stratum 
of  white  shell  marl  4  feet  thick,  and  on  top  of  a  solid  bed  of  blue  marl.  Stratum 
6  inches. 

Analysis  2651 — Sand  44.37,  Carbonate  6.50,  Bone  Phosphate  36.84  per  cent. 
A  sample  (No.  69)  accompanying  this  and  marked  "  Blue  Marl,"  was  found  to 
contain  (Analysis  2652)  sand  42.79,  Carbonate  of  Lime  47.73,  and  Bone  Phos- 
phate 1. 1 1  per  cent. 

70.  Farm  of  J.  S.  Taylor,  3  m.  S.  W.  of  Magnolia. 

Analysis  2653 — Sand  37.47,  Carbonate  6.91,  Bone  Phosphate  31.67  per  cent. 

71.  Farm  of  J.  R.  Wells,  Duplin  county,  4  m.  S.  W.  of  Magnolia.  From 
surface,  said  to  be  in  large  quantities. 

Analysis  2654 — Sand  46.86,  Carbonate  3.64,  Bone  Phosphate  32.99  per  cent. 

72.  Farm  of  S.  Boone,  (col.)  in  Duplin  county,  4  m.  S.  W.  of  Magnolia. 
Analysis  2655 — Sand  37.60,  Carbonate  5.07,  Bone  Phosphate  32.64  per   cent. 

73.  Farm  of  A.  S.  Colwell,  in  Duplin  county,  8  m.  W.  of  Duplin  Road,  on 
Iron  Mine  creek,  4  feet  below  surface,  and  seemingly  in  large  quantities. 

Analysis  2656 — Sand  59.24,  Carbonate  3.1 1,  Bone  Phosphate  31.13  per  cent. 

74.  Farm  of  J.  Alderman,  in  Pender  county,  8  m.  S.  W.  of  Duplin  Road,  3^ 
feet  below  surface,  in  a  ditch  on  S.  of  Doctor's  creek. 

Analysis  2657 — Sand  56.95,  Carbonate  6.70,  Bone  Phosphate  29.36  per  cent. 

75.  Farm  of  F.  Johnson,  in  Sampson  county,  1  m.  E.  of  Harrell's  Store  on 
Powell  creek,  3  feet  below  surface.     Analysis  2658. 

76.  J.  F.  Taylor's  farm,  in  Sampson  county,  1  m.  E.  of  Harrell's  Store  on 
Powell  creek,  3  feet  below  surface.     Analysis  2659. 

77.  Lewis  Highsmith's  farm,  in  Sampson  county,  1  m.  S.  of  Harrell's  Store, 
3*^  feet  below  surface.     Analysis  2660. 

78.  T.  N.  Fennell's  farm,  in  Sampson  county,  1  m.  S.  of  Harrell's  Store, 
on  Pharisee  creek,  (a  tributary  of  Doctor's  creek,)  3^  feet  below  surf  ace.'  Analy- 
sis 2661. 

75 

Sand  and  insoluble, 47. 18  p.  c. 

Carbonate  of  lime,    5.91      " 

Bone    phosphate, 28.09     " 

79.  "  Specimens  of  bones,"  from  farm  of  T.  N.  Fennell,  I  m.  S.  of  Harrell's 
Store,  from  ditch  2  feet  deep. 


76 

77 

78 

47-41  P-  c. 

70.78  p.  c. 

54-96  P-  c, 

5.27  " 

4.20  " 

3.91  " 

38.31  " 

20.24  " 

32.05  " 
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Analysis  2662 — A.  is  fossil  bone,  B.  is  the  common  phosphate  rock. 

A.  B. 

Sand  and  insoluble, 1.58  per  cent.  51-75 

Carbonate  of  lime,. 9.55  "  4-52 

Bone  phosphate, 69.55         "  32-53 

80.  R.  P.  Matthis'  farm,  in  Sampson  county,  3  m.  E.  of  Clinton,  on  plank 
road,  3^  feet  below  the  surface,  on  a  branch  tributary  to  Six  Runs.  Analy- 
sis 2663. 

81.  W.  K.  Pigford's  farm,  4  miles  N.  of  Clinton,  in  Sampson  county,  4  feet 
below  surface,  on  a  branch  tributary  to  Six  Runs.     Analysis  2664. 

82.  L.  A.  Powell's  farm,  in  Sampson  county,  10  m.  S.  E.  of  Clinton,  5  feet 
below  surface  in  marl  bed.      Stratum  about  6  inches.     Analysis  2665. 

83.  Rev.  Allen  Whitfield's  farm  in  Sampson  county,  6  m.  N.  of  Clinton. 
Found  3  feet  below  surface  in  seemingly  large  quantities,  in  a  stream,  tributary 
to  Six  Runs.      Stratum  about  6  inches.     Analysis  2666. 

80  81  82                    83 

Sand  and  insoluble, 49. 34  p.  c.  29.41  p.  c.  51.93  p.  c.  50.42  p.  c. 

Carbonate  of  lime, 4.66     "  5.68     "  6.43     "          1.86     " 

Bone    phosphate, 33.62     "  38.09     "  29.93      "  35-52     " 

84.  From  J.  H.  Pugh's  farm,  in  Sampson  county,  ij4,  m  N.  of  Clinton,  2% 
feet  below  surface  on  a  stream  tributary  to  Great  Coharie.  Stratum  about  8 
inches.     Quantity  seems  large. 

Analysis  2667 — Sand  45.99,  Carbonate  of  lime  4.07,  Bone  Phosphate  36.33 
per  cent. 

85.  A  rock  from  Louis  M.  Boykin's  farm,  8  m.  S.  W.  of  Clinton,  on  the 
Great  Coharie,  comes  with  this  legend.  "  Found  on  the  second  lowgrpunds  in 
considerable  quantities.  It  is  supposed  to  contain  some  phosphoric  acid  and 
potash,  because,  as  Mr.  Boykin  says,  the  crop  of  corn  is  always  double  where 
this  rock  underlies  the  surface.  Found  on  the  surface  and  to  two  feet  below. 
Sampson  county." 

Analysis  2668 — Sand  58.03,  Carbonate  of  Lime  0.98,  Bone  Phosphate  12  99 
per  cent.  A  very  small  amount  of  potash  and  soda.  Unquestionably  this 
must  enrich  the  soil  in  contact  with  it. 

The  next  four  specimens  were  marked  "  Coprolites,"  a  term  which  has  been 
used  to  designate  supposed  fossil  excrements,  as  distinguished  from  the  common 
phosphate  rock.  It  is  a  mistake  ;  they  are  only  worn  specimens  of  the  ordinary 
phosphate  of  this  section. 

86.  "Coprolites"  from  Spencer  Merritt's  farm,  13  m.  S.  E.  of  Clinton,  in 
Sampson  county,  2  feet  below  the  surface.     Large  quantity.     Analysis  2669. 

87.  Farm  of  J.  D.  Carter,  in  Sampson  county,  17  m.  S.  of  Clinton,  in  a  marl 
bed  4  feet  below  surface.     Analysis  2670. 

88.  Farm  of  J.  H.  Pugh,  Sampson  county.  Quantity  good,  has  a  glazed 
surface.     Analysis  2671. 
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89.  Farm  of  L.  A.  Powell,  in  Sampson  county,  10  m.  S.  E.  of  Clinton,  in 
marl  bed  5  feet  below  surface.     Large  quantity.     Analysis  2672. 

86  87  88  89 

Sand  and  insoluble, ..32. 16  p.  c.  44.99  p.  c.  36.04  p.  c.  52.53  p.  c. 

Carbonate  of  lime, 3.91      '•  5.25     "         4.71      "  5.68     " 

Bone  phosphate, 50.73     "  37-70     "  44.82     "  32.22     " 

90.  "  Coprolites,"  from  farm  of  D.  B.  Nicholson,  in  Sampson  county,  8  m. 
S.  E.  of  Clinton. 

Analysis  2673 — A.  is  a  poor  phosphate  rock,  B.  is  a  silicious  limestone. 

A  B 

Sand  and  insoluble, 53.43  per  cent.     41.57  per  cent. 

Carbonate  of  lime, 6.43  '"  53-55 

Bone  phosphate, 29.47  "      about  2 

92.  From  J.  B.  King's  farm,  in  Sampson  county,  6  m.  W.  of  Faison,  on 
Clinton-Goldsboro  road,  3  feet  below  surface,  on  tributary  to  Six  Runs.  Black, 
very  massive.     Stratum  8  inches, 

Analysis  2739 — Sand  60.29,  Carbonate  3.52,  Bone  Phosphate  26.52  per  cent. 

93.  From  A.  H.  King's  farm  in  Sampson  county,  11  m.  N.  W.  of  Faison's, 
on  Faison-Raleigh  road,  3  feet  below  surface  in  Six  Runs.  Very  massive, 
quantity  seems  good.     Stratum  8  inches. 

Analysis  2740 — Sand  42.97,  Carbonate  4. 11,  Bone  Phosphate  39.51  per  cent. 

94.  From  J.  C.  Hobbs'  farm  in  Sampson  county,  14  m.  N.  W.  of  Faison's, 
at  Hobbs'  Cross  Roads.  Found  in  a  tributary  to  Great  Coharie,  2  feet  below 
surface,  gray  and  massive.     Stratum  6  inches. 

Analysis  2741 — Sand  61.54,  Carbonate  2.68,  Bone  Phosphate  28.16  per  cent. 

95.  From  farm  of  A.  Rich,  in  Duplin  county,  2,]/2  m.  S.  of  Faison's  on  W. 
&  W.  R.  R.,  3  feet  below  surface,  in  marl  bed.  Looks  rich,  black,  massive. 
Quantity  seems  good.     Stratum .8  inches,  on  stream  tributary  to  Bear  Swamp. 

Analysis  2742 — Sand  34.60,  Carbonate  5.71,  Bone  Phosphate  46.19  per  cent. 

96.  L.  T.  Hicks'  farm,  in  Duplin  county,  3  m.  S.  W.  of  Faison's,  3  feet 
below  surface  in  marl  bed,  on  branch  tributary  to  Bear  Swamp.  Quantity  seems 
good.     Stratum  8  inches.      Rock  black,   sandy. 

Analysis  2743 — Sand  35.76,  Carbonate  5.11,  Bone  Phosphate  43.53  per  cent. 

98.  C.  C.  Rick's  farm,  in  Duplin  county,  2]/^  m.  S.  E.  of  Faison's;  near  W. 
&  W.  R.  R.,  3  feet  below  surface  in  a  branch  tributary  to  Bear  Swamp. 
Stratum  6  inches.     Black,  quantity  large. 

Analysis  2745 — Sand  43. 81,  Carbonate  5.36,  Bone  Phosphate  24.93  per  cent. 

102.  Phosphate  rock  from  farm  of  Isham  R.  Faison,  in  western  suburbs  of 
Faison's,  about  six  feet  below  the  surface,  black  and  very  massive.  Stratum 
about  12  inches.  Quantity  seems  good.  Marl.  This  rock  has  been  exposed 
for  many  years.     Duplin  county. 

Analysis  2749 — Sand  58.53,  Carbonate  4.09,  Bone  Phosphate  27.88  per  cent. 

103.  Small  nodules  from  farm  of  R.  D.  Sessions,  4^  m.  N.  E.  of  Whiteville. 
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Stratum  about  12  inches.  Quantity  seems  good.  On  the  east  side  of  a  stream 
tributary  to  White  Marsh,  in  marl  bed.     Columbus  county. 

Analysis  2750 — Sand  50.88,  Carbonate  0.80,  Bone  Phosphate  21.44  per  cent. 

107.  Phosphate  rock  from  same  locality  as  last,  3  feet  below  surface.  Stratum 
about  12  inches.     Quantity  good. 

Analysis  2754 — Sand  52.15,  Carbonate  9.43,  Bone  Phosphate  32.53  per  cent. 

66.  Farm  of  R.  D.  Sessions,  near  Whitevilie,  in  Columbus  county.  Said  to 
be  in  large  quantities  and  near  surface. 

Analysis  2649 — Sand  51.19,  Carbonate  10.91,  Bone  Phosphate  23.97  per  cent. 

104.  Phosphates  from  cut  on  "Wilmington  &  Weldon  Railroad,  %  m.  N.  of 
Faison's,  about  ten  feet  below  surface.  Quantity  seems  good.  Marl.  On  a 
ditch  tributary  to  Goshen  Swamp.      Duplin  county. 

Analysis  2757.  A.  B. 

Sand  and  insoluble  matter, 29.49  15-27  per  cent. 

Carbonate  of  lime, -52.14  16.71  " 

Bone  phosphate, 9.98  53-22 

105.  Small  nodules  found  in  bluff  of  marl  on  north  shore  of  Lake  Waccamaw, 
Columbus  county.     Quantity  seems  small. 

Analysis  2752 — Sand  10.56,  Carbonate  11.66,  Bone  Phosphate  61.12  percent. 

106.  P.ock  from  farm  of  F.  M.  Herring,  15  m.  S.  E.  of  Clinton,  found  just 
below  the  surface.  Large  quantity.  Mr.  Herring  says  corn  produces  a  double 
quantity  where  this  rock  exists.  On  a  stream  tributary  to  Six  Runs,  Sampson 
county. 

Analysis  2753 — Sand  58.68,  Carbonate  4.18,  Bone  Phosphate  27.42  per  cent, 
no.   Phosphate  rock  from  farm  of  C.  P.  Moore,   5  rn.  N.  E.  of  Point  Cas- 
well, found  in  marl  bed  about  4  feet  below  surface.     Stratum  about  8-  inches. 
Quantity  apparently  good.     On  a  stream  tributary  to  Moore's  Creek,  Pender 
county. 

in.  Small  nodules  found  in  marl  bed  in  same  locality  as  no,  4  feet  below 
surface.     Stratum  about  8  inches.     Quantity  apparently  good. 

Analyses —  2757  (no)         2758  (in) 

Sand  and  insoluble  matter, ..61.96  24.77  per  cent. 

Carbonate  of  lime, 4-32  15.55 

Bone  phosphate, 21.02  47. 50         " 

112.  Phosphate  from  Black  Rock  on  Cape  Fear  River,  Bladen  county,  about 
15  feet  below  surface,  immediately  overlying  a  heavy  deposit  of  blue  marl,  rock 
cropping  out.  Stratum  about  5  inches.  There  is  here  a  stratum  of  rock  said 
to  be  4  feet  thick,  lying  immediately  under  this  mar1,  and  projecting  15  to  20 
feet  into  the  river.  Owing  to  high  water  it  was  impossible  to  inspect  it  or 
obtain  a  sample. 

Analysis  2759 — A.  Sand  33.39,  Carbonate  9.05,  Bone  Phosphate  47.83  per 
cent.     B.  Sand  15.83,  Carbonate  of  lime  77.92,  Phosphate,  trace. 

114.  Phosphates  from  the  farm  of  Spiers  Lanier,  18  miles  S.  E.  of  Kenans- 
ville,  on  Halso   Swamp,   tributary   to   Cypress  Swamp,  thence   to  North  East 
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River.  Specimens  were  thrown  from  about  3  feet  below  the  surface. 
Stratum  about  2  feet  thick,  consisting  of  top  layer,  of  reddish  color,  middle 
layer  dark  color,  and  bottom  layer  greyish  color.  Seems  to  exist  in  large 
quantities.  Mound  Spring  in  a  few  feet  of  this  phosphate  bed.  Marl.  Duplin 
county. 

Analysis  2801 — Sand  36.98,  Carbonate  16.07,  Bone  Phosphate  24.67  per  cent. 

115.  Phosphates  from  farm  of  John  Castine,  20  m.  S.  E.  of  Kenansville, 
found  near  lands  of  Board  of  Education,  in  Angola  Bay,  under  marl  bed,  about 
8  feet  below  surface.     Stratum  of  marl  4  feet  thick.     Duplin  county. 

Analysis  2802 — A.  Sand  41.24,  Carbonate  4.93,  Bone  Phosphate  42.79  per 
cent.     B.  Sand  6.33,  Carbonate  of  lime  64.46,  Phosphate  19.23  per  cent. 

116.  Phosphate  rock  from  farm  of  Robert  James,  20  m.  S.  E.  of  Kenans- 
ville, in  marl  bed,  2>lA  feet  below  the  surface,  on  a  ditch  leading  into  Cypress 
Creek  at  the  upper  lakes.     Stratum  about  6  inches.     Duplin  county. 

117.  Phosphate  rock  from  same  locality  as  116.     Stratum  about  8  inches. 

118.  Phosphate  rock  from  same  locality  as  116.     Stratum  about  8  inches. 

Analysis                                                   2803(116)  2804(117)  2805(118) 

Sand  and  insoluble  matter, 42.17                22.41  40.66  per  cent. 

Carbonate  of  lime, 46.69                59-55  53-94 

Bone  Phosphate, 2.90                10.50  1.79         " 

121.  Phosphate  rock  from  the  farm  of  J.  B.  Pearce,  2  m.  N.  W.  of  Warsaw, 
on  Clinton  road,  in  marl  bed  3  feet  below  surface.  Stratum  about  6  inches,  on 
stream  tributary  to  Turkey  Creek.     Duplin  county. 

Analysis  280.8 — Sand  35.10,  Carbonate  7.48,  Bone  Phosphate  45.12  percent. 

125.  Phosphates  from  the  farm  of  W.  A.  Faison,  4  m.  W.  of  Warsaw,  near 
Turkey  Creek,  about  4  feet  below  surface.  Quantity  unknown.  Marl.  Duplin 
county. 

Analysis  2812 — Sand  46.40,  Carbonate  5.25,  Bone  Phosphate  36.08  percent. 

127.  Coprolites  from  farm  of  John  D.  Carr,  on  Black  River,  about  20  m.  S. 
E.  of  Clinton,  found  about  4  feet  below  surface.  Quantity  unknown.  Marl. 
Sampson  county. 

Analysis  2814 — Sand  8.06,  Carbonate  18.66,  Bone  Phosphate  54.01  per  cent. 

127.  Phosphate  rock  from  farm  of  Wm.  Boyette,  about  2.l/2  m.  W.  of  War- 
saw, on  stream  tributary  to  Stewart's  Creek,  found  4  feet  below  surface.  Quan- 
tity fair.     No  marl.      Duplin  county. 

Analysis  2815 — Sand  54.75,  Carbonate  3.30,  Bone  Phosphate  32.55  per  cent. 

131.  Phosphates  from  farm  of  A.  H.  Rhodes,  2  m.  N.  W.  of  Tar  Landing, 
on  New  River,  found  in  a  branch  about  4  feet  below  surface.  Marl.  Onslow 
county. 

132.  Phosphates  from  Allen  MurruTs  farm  at  Tar  Landing,  New  River, 
about  4  feet  below  surface.      Marl.     Onslow  county. 

Analysis                                                                     2818  (131)  2819  (132) 

Sand  and  insoluble  matter, 47.86  42. 25  per  cent. 

Carbonate  of  lime, 4.48  6.20         " 

Bone  Phosphate, _ 37. 79  37-22         " 
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133.  Phosphate  rock  from  farm  of  Christopher  Stevens,  11  m.  N.  W.  of 
Jacksonville,  found  in  side  of  hill  cut  by  country  road,  about  4^  feet  below 
surface.  Quantity  fair.  No  marl,  but  an  abundance  of  lime  rock.  Onslow 
county. 

Analysis  2820 — Sand  44.64,  Carbonate  7.91,  Bone  Phosphate  35.78  per  cent. 

134.  Phosphate  rock  from  John  Frederick's,  6  m.  S.  W.  of  Warsaw.  Found 
near  the  surface.     Quantity  small.      No  marl.      Duplin  county. 

Analysis  2821 — Sand  68.06,  Carbonate  3.64,  Bone  Phosphate  23.03  per  cent. 

138.  A  large  20  lb.  piece  from  a  point  in  a  ditch  near  the  foregoing. 

139.  Several  nodules  found  in  a  ditch  2  feet  below  the  surface,  1  m.  S.  of 
Core  Creek  Station,  in  Jones  county,  on  the  road  to  Trenton,  now  being  made 
by  convicts. 

Analysis  3100(138)         3101(139) 

Bone  phosphate, _. 35-6o  47-50 

Equivalent  to  phosphoric  acid, 16.31  21.76 

DISTRIBUTION    OF    THE    PHOSPHATE. 

The  phosphate  localities  enumerated  lie  in  a  belt  15  to 
20  miles  wide,  extending  from  the  South  Carolina  line 
northeastward  with  the  trend  of  the  coast  to  the  Neuse  river, 
and  with  its  southeastern  boundary  20  to  25  miles  from  the 
coast  line.  It  runs  through  the  counties  of  Columbus,  Bla- 
den, Sampson,  a  corner  of  Pender,  through  Duplin,  and  in- 
cludes a  small  part  of  Lenoir,  Jones  and  Onslow,  each. 

The  conglomerate  of  phosphate  nodules  and  marl  lies 
just  below  this  belt  and  extends  southward  through  Pender 
and  New  Hanover,  nearly  to  the  coast. 

The  belt  in  which  the  separate  phosphates  occur,  extends 
through  a  country  varying  in  elevation  from  50  to  130  feet. 

It  is  a  sparsely  settled,  poorly  opened  country,  which  ren- 
dered it  difficult  to  discover  the  phosphate  in  such  a  mere 
reconnoissance.  The  explorations  were  confined  to  an  area 
about  twelve  miles  square  on  both  sides  of  the  Wilmington 
and  Weldou  Railroad,  between  Faison  and  Magnolia.  The 
fifty-five  mile  post,  which  stands  in  the  centre  of  the  village 
of  Warsaw,  on  this  railroad,  (about  Lat.  35°  1',  Long.  78° 
5',)  was  used  as  the  base  point  of  the  surveys. 

Phosphates  were  found  by  the  Survey  in  148  localities  in 


t 
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the  whole  belt.  Seventy-one  of  these,  located  in  the  terri- 
tory shown  on  the  map,  which  is  the  central  part  of  the 
belt,  were  explored,  and  fifty-eight  beds,  varying  in  size 
from  one-third  acre  to  twelve  acres,  when  followed  to  a 
depth  of  ten  feet  only,  were  found  to  yield  phosphate  rock 
containing  from  30  to  60  per  cent,  of  bone  phosphate,  and 
varying  from  100  to  1100,  with  an  average  of  407  tons  to 
the  acre.  The  total  125  acres  explored,  Contain  a  probable 
total  of  50,864.5  tons  of  phosphate. 

This  does  not  represent  the  probable  yield  per  acre  of 
actual  mining  operations,  however.  The  Survey  explored 
many  acres  which  it  would  not  pay  the  miner  to  work,  and 
this  is  the  average  of  the  total  acres  explored.  The  miner 
wjll  select  the  richest  and  omit  the  lean  places,  and  thus 
secure  a  much  higher  yield  of  phosphate  per  acre. 

It  is  to  be  noted  farther,  that  the  beds  laid  down  on  the 
map  are  certainly  not  the  only  ones  in  this  territory.  By 
referring  to  the  list  of  additional  localities,  where  phosphates 
were  found  but  which  were  not  explored,  it  will  be  found 
that  there  are  fifty-nine  other  phosphate  localities  now 
known  intermixed  among  the  seventy-one  localities  ex- 
plored. 

THE   PHOSPHATIC    CONGLOMERATES    OF    PENDER    AND    NEW 

HANOVER    COUNTIES. 

There  are  large  deposits  of  phosphatic  nodules  imbedded 
in  carbonate  of  lime  along  the  Northeast  Cape  Fear  in  Pen- 
der and  New  Hanover  counties  which  merit  mention  in 
this  connection. 

The  beds  are  seen  wherever  the  creeks  have  cut  through 
the  sand,  or  wherever  ditches  have  been  dug,  throughout  a 
region  about  twenty-five  miles  long  and  ten  miles  wide. 
Beginning  at  the  south,  they  appear  at  various  points  about 
Wilmington  ;  one  mile  east  at  the  ballast  quarry,  whence  a 
lean  phosphatic  rock  has  probably  been  shipped  to  many 
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the  whole  belt.  Seventy-one  of  these,  located  in  the  terri- 
tory shown  on  the  map,  which  is  the  central  part  of  the 
belt,  were  explored,  and  fifty-eight  beds,  varying  in  size 
from  one-third  acre  to  twelve  acres,  when  followed  to  a 
depth  of  ten  feet  only,  were  found  to  yield  phosphate  rock 
containing  from  30  to  60  per  cent,  of  bone  phosphate,  and 
varying  from  100  to  1100,  with  an  average  of  407  tons  to 
the  acre.  The  total  125  acres  explored,  Contain  a  probable 
total  of  50,864.5  tons  of  phosphate. 

This  does  not  represent  the  probable  yield  per  acre  of 
actual  mining  operations,  however.  The  Survey  explored 
many  acres  which  it  would  not  pay  the  miner  to  work,  and 
this  is  the  average  of  the  total  acres  explored.  The  miner 
will  select  the  richest  and  omit  the  lean  places,  and  thus 
secure  a  much  higher  yield  of  phosphate  per  acre. 

It  is  to  be  noted  farther,  that  the  beds  laid  down  on  the 
map  are  certainly  not  the  only  ones  in  this  territory.  By 
referring  to  the  list  of  additional  localities,  where  phosphates 
were  found  but  which  were  not  explored,  it  will  be  found 
that  there  are  fifty-nine  other  phosphate  localities  now 
known  intermixed  among  the  seventy-one  localities  ex- 
plored. 

THE   PHOSPHATIC    CONGLOMERATES    OF    PENDER    AND    NEW 

HANOVER    COUNTIES. 

There  are  large  deposits  of  phosphatic  nodules  imbedded 
in  carbonate  of  lime  along  the  Northeast  Cape  Fear  in  Pen- 
der and  New  Hanover  counties  which  merit  mention  in 
this  connection. 

The  beds  are  seen  wherever  the  creeks  have  cut  through 
the  sand,  or  wherever  ditches  have  been  dug,  throughout  a 
region  about  twenty-five  miles  long  and  ten  miles  wide. 
Beginning  at  the  south,  they  appear  at  various  points  about 
Wilmington  ;  one  mile  east  at  the  ballast  quarry,  whence  a 
lean  phosphatic  rock  has  probably  been  shipped  to  many 
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parts  of  the  world  as  ballast;  two  miles  northeast,  along  the 
banks  ot  Smith's  creek ;  one  and  a  half  miles  east,  in  S.  W. 
Noble's  marl  pits,  &c.  From  this  point  the  beds  extend  up  the 
Northeast  Cape  Fear,  appearing  chiefly  upon  the  right  bank 
of  the  river,  and  through  the  country  to  the  east,  until  they 
disappear  under  the  sand  banks  of  the  coast.  Ten  miles 
north  of  Wilmington,  in  the  Castle  Haynes  neighborhood 
they  attain  their  greatest  development  and  come  nearest 
the  surface.  They  appear  all  along  the  bank  of  the  creek 
here,  four  or  five  feet  thick,  and  in  the  fields  adjoining  the 
creek  the  conglomerate  is  found  within  two  feet  of  the  sur- 
face and  four  to  five  feet  thick. 

The  beds  cross  the  river  one  and  a  half  miles  north  of 
Castle  Haynes,  and  from  this  point  on,  appear  chiefly  on 
the  west  side,  between  the  river  and  the  line  of  the  Wil- 
mington &  Weldon  Railroad.  They  are  seen  here  again  on 
the  banks  of  the  creek  and  in  the  ditches.  They  are  ex- 
posed to  great  advantage  on  French  Bros.' farm,  three  miles 
east  of  Station  Rocky  Point,  where  marl  and  limestone  have 
been  largely  dug.  The  Messrs.  French  have  removed  the 
limestone,  for  burning  lime,  down  to  the  conglomerate  and 
exposed  it  for  several  acres.  To  the  north  from  this  point 
the  beds  are  found  on  the  Durham  farm,  the  Walker  farm, 
across  the  river  on  Gregory's  creek,  &c,  until  they  are  lost 
in  Holly  Shelter  and  Angola  Bay  swamps.  North  of  the 
swamps,  in  Duplin,  Onslow  and  Jones,  the  phosphates  occur 
again,  but  under  different  conditions,  as  has  been  described. 

Taking  French's  bed  first,  we  find  there,  three  to  four  feet 
below  the  surface,  a  tough,  solid  shell-limestone  five  to  seven 
feet  thick,  below  this  the  bed  of  conglomerate,  two  inches 
to  two  feet  thick. 

At  Castle  Haynes  there  is  either  a  mere  skim  of  the  lime- 
stone, or  none  at  all,  covering  the  four  to  five  feet  of  con- 
glomerate. At  other  places  we  find  a  layer  of  loose  nodules 
on  top  of  the  conglomerate.  At  Noble's  farm  near  Wil- 
mington, we  find   a  bed  of  very  soft  marl  carrying    the 
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nodules,  two  feet,  and  a  bed  of  hard  conglomerate  under 
this,  two  feet  again.  At  other  places,  a  thick  bed  of  shell 
marl  rests  upon  the  conglomerate. 

In  all  cases,  the  material  forming  the  conglomerate  cement 
and  that  forming  the  bed  above,  is  identical  in  character. 
It  looks  as  if  the  nodules  were  bedded  first  and  the  lime 
formation  followed.  The  comminuted  shell-lime  penetra- 
ted the  interstices  of  this  nodule  bed  and  bound  it  together. 
At  places  there  was  not  enough  of  this  cement  to  cover  the 
bed,  and  we  have  a  layer  of  loose  nodules  on  top  of  the  con- 
glomerate. At  other  places  it  rises  high  above  the  nodules 
and  we  have  a  limestone  or  a  chalk  bed  over  them,  as  at 
French's. 

The  nodules  of  this  conglomerate  bed  are  of  all  sizes  from 
a  pumpkin  to  a  bean.  They  are  smaller  about  Wilmington 
and  Castle  Haynes  and  larger  at  French's  They  are  of  all 
shapes,  but  for  the  most  part  kidney  and  egg  shaped.  Some 
are  perforated,  though  much  less  so  than  South  Carolina 
rock.  Color,  light  grey  to  greenish  black.  Freshly  broken 
or  rubbed  together  they  give  the  odor  of  burnt  powder, 
characteristic  of  such  phosphates. 

Their  specific  gravity  is  2.6  to  2.7.  The  nodules,  even  in 
the  same  piece  of  conglomerate,  will  vary  much  in  compo- 
sition. 

The  following  is  the  complete  analysis  of  one  of  these 
nodules  from  the  conglomerate,  taken  quite  at  random  : 

Sand, . 43-66 

Carbonate  of  lime, -_  34.56 

Magnesia, „ 0.86 

Potash, 0.39 

Oxide  of  iron  and  alumina, p.56 

Phosphate  of   lime, _ J*?-0/} 

Sulphuric^acid, _ trace 

Chlorine, _  _  trace 


100.02 
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The  variations  in  composition  of  these  nodules  from  dif- 
ferent localities,  and  even  from  the  same  locality,  are  illus- 
trated by  the  following  analyses  : — 

ANALYSES    OF    NODULES    FROM    THE    PHOSPHATIC    CONGLOMERATES. 

I.  Nos.  198 1  and  1982  are   single  nodules   taken  from  the   conglomerate  at 
Castle  Haynes. 

2132  is  a  collection  of  such  nodules  ground  up  together. 

II.  Nos.  2097  and  2098  are  nodules  taken  from  the  conglomerate  at  French 
Bros.'  quarry,  Rocky  Point. 

III.  Nos.  2100  and  2102  are  nodules  from  the  marl  pits  of  S.  W.  Noble,  Wil- 
mington. 

The  determinations  are  calculated  on  the  substance  dried  at  2I2°F. 


I.  From  Castle  Haynes 

1981 

1982 

2132 

II.  French's — 

2097. 

2098... 

III.  Nobles— 

2100 

2102 


Sand  and  In- 
soluble 
Matter. 


per  cent. 
22.07 
33.52 


18.50 
20.02 

3-25 
31.66 


Carbonate    of 
Lime. 


per  cent. 
42.12 
20.45 


39-04 
42.12 

51-34 
15-94 


Phosphate   of 
Lime. 


per  cent. 
20.50 

33-97 
30.90 

25-34 
22.68 

31-59 
42.09 


Equivalent  to 

Phosphoric 

Acid. 


per  cent. 

9-39 

15-57 
14.16 

11. 61 

10.39 

14.57 

19.28 


The  average  per  cent,  of  phosphate  of  lime  in  a  large 
number  of  individual  nodules,  separately  examined,  is 
thirty-two.  A  large  lot  of  nodules  ground  up  together  and 
well  mixed,  gave  30.90  per  cent,  of  phosphate  of  lime. 

The  cement  between  the  nodules  is  composed  of  comminu- 
ted shells,  with  sand  at  some  localities.  At  Noble's  and  the 
southern  end  of  the  beds  generally  the  marl  contains  more,  at 
Castle  Haynes  and  French's,  less  sand.  This  is  virtually  the 
same  material  as  the  beds  of  limestone  and  chalk  lying  over 
the  conglomerate,  as  at  French's  place.  The  hard  shell 
limestone  at  French's  quarries  is  nearly  pure  carbonate  of 
lime.     Analyses  run  from  95  to  97  per  cent.     His  soft  lime- 
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stone  or  chalk  contains  87.64  per  cent,  of  carbonate  of  lime. 
The  cement  taken  from  between  the  nodules  at  Castle 
Haynes  was  found  to  contain 

Sand  and  insoluble  matter, 3.04  per  cent. 

Carbonate  of  lime, go.  80         " 

*  Phosphate  of  lime, ...._ 1.46         " 

*Equivalent  to  phosphoric  acid 0.67 

Potash  varies  from  0.4  to  1.5  per  cent. 

COMPOSITION    OF   THE   CONGLOMERATE   TAKEN   AS    A   WHOLE. 

I.  No.  1994  was  taken  from  Castle  Haynes,  Dr.  T.  D.  Hogg. 

II.  Nos.  2099  and  2222  are  from  French  Bros.'  quarry,  Rocky  Point. 

III.  Nos.  2103  and  2104  are  from  S.  W.  Noble's  marl  pits,  near  Wilmington. 
The  determinations  calculated  on  the  substance  dried  at  2I2°F. 


Sand  and  In- 
soluble 
Matter. 


Carbonate    of 
Lime. 


Phosphate   of 
Lime. 


Equivalent  to 

Phosphoric 

Acid. 


I.  From  Castle  Haynes 

1994 

French's — 

2099 

2222 

Nobles— 

2103. 

2104 . 


per  cent. 


per  cent. 


II 


III. 


20.28 
24.96 

42.98 

35-48 


57-29 
54.71 

JO.I2 

5I.8I 


per  cent. 
13.40 

11. 81 
16.42 

26.64 
6.40 


per  cent. 
6.14 

5.41 


12.57 
2.83 


The  economic  relations  and  agricultural  value  of  these 
deposits  were  tested  this  year  with  such  good  results,  that  a 
company,  calling  itself  The  North  Carolina  Phosphate  Co., 
has  been  formed  to  put  this  material  on  the  market. 

The  conglomerate  is  very  easily  mined.  After  the  two 
feet  of  earth  is  removed  with  plows  and  scrapers,  the  deposit 
is  shattered  with  powder,  crushed  and  ground.  The  next 
sample  represents,  therefore,  the  character  of  the  whole  four 
to  five  feet  beds. 

Analysis  No.  2,333.     The  specimen,  fresh  from  the  mill, 
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contained  moisture  1.39  per  cent.    Calculated  on  the  sample 
dried  at  212°F. 

Carbonate  of  lime, .  _ 64. 26  per  cent. 

^Phosphate  of  lime, ■ 11. 16         " 

Magnesia,. 0.81  " 

Potash,    .- 0.40         " 

Sulphates  and  chlorides, traces. 

Sand,  soluble  silica,  oxide  of  iron,   alumina,   &c,  un- 
determined,   23. 37  per  cent. 

100.00 
^Equivalent  to  phosphoric  acid, 5. 11 

We  may  regard  this  as  an  excellent  marl  with  the  addi- 
tion of  11  per  cent,  of  phosphate  of  lime  and  \  per  cent,  of 
potash,  which  amount  is  found  uniformly  in  all  of  these 
beds. 

This  deposit  will  yield  at  this  and  several  other  places 
almost  unlimited  quantities  of  this  material.  It  can  be 
mined  and  ground  very  easily,  as  has  been  shown,  and  it  is 
found  immediately  upon  navigable  water.  Lime  is  the 
chief  agent  in  improving  all  classes  of  soils  in  the  eastern 
part  of  the  State,  and  is  especially  applied  to  a  number  of 
crops,  as  peanuts,  peas  and  oats.  The  material,  containing 
as  it  does  lime,  phosphate  and  a  little  potash,  must  inevita- 
bly prove  of  the  greatest  value  to  the  whole  section. 

General  Lewis  has  referred  to  the  excellent  results  from 
the  use  of  this  material  in  his  report  (pp.  58  and  59  above). 

SAMPLES  OF  MARLS    AND  LIMESTONES    COLLECTED  BY  THE 
PHOSPHATE  SURVEY,  AND  ANALYZED  BY    THE  STATION. 

i  and  2.  Lime  rock  from  farm  of  J.  C.  Wooten,  9  miles  from  Kinston,  found 
on  ditch  bank  near  new  gin-house  on  the  public  road  to  Trenton. 

3.  Lime  rock  from  same  locality  as  1  and  2,  found  on  a  small  branch  just 
east  of  a  branch  of  Vine  Swamp,  cropping  out  from  side  of  hill  in  large  boulders, 
and  said  to  make  good  building  lime  when  burned. 

Analyses  2427  (1)       2428  (2;       2429  (3) 

Sand  and  insoluble  matter, 9.34  8.84  8.38  per  cent. 

Carbonate  of  lime, 87.67  89.06  89.10 
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4.  Marl  from  the  land  of  Gabriel  Cox,  found  on  side  of  bluff  south  of  Vine 
Swamp,  quite  accessible. 

5.  Marl  from  land  of  David  Gooding's,  found  on  both  sides  of  public  road 
about  one  mile  east  of  Cox's,  cropping  out  and  lying  well  above  bottom  of 
ditches,  accessible,  same  formation  as  4.  This  section  of  the  country  has  been 
greatly  improved  by  use  of  this  marl  as  a  fertilizer,  the  yield  being  more  than 
doubled  by  its  use.  This  section,  including  J.  C.  Wooten's  neighborhood,  is 
a  fine  country,  constantly  improving. 

6.  Specimen  of  stratum  of  clay  immediately  overlying  marls  4  and  5,  said  to 
be  a  good  fertilizer,  and  preferred  by  some  to  the  marls.  The  phosphoric  acid 
shown  by  analysis  doubtless  accounts  for  this. 

Analysis,  2430  (4)  2431  (5)  1432  (6) 

Sand  and  insoluble  matter, 41.76  44-37  82.59  per  cent. 

Carbonate  of  lime, -52.03  51.87  1.89         " 

Bone   phosphate, 1.70         " 

7.  Marl  from  farm  of  Isaac  Johnson,  2  miles  N.  E.  of  Woodington  Church, 
9  miles  from  Kinston,  found  on  small  creek  about  2  feet  below  the  surface,, 
containing  many  perfect  shells. 

Analysis  2433 — Sand  44. c6,  Carbonate  55.14,  Bone  Phosphate  2.01  per  cent. 

8.  Phosphatic  rock  from  high  bluff  on  North  bank  of  Stonington  Creek,  North 
of  Neuse  River,  about  8  miles  from  Kinston,  near  the  Neuse  road,  on  land  of 
Fred.  Jones.  This  rock  is  in  large  quantities  from  6  to  14  feet  below  the  sur- 
face. The  bluff  is  about  50  feet  high,  and  the  face  of  it  is  covered  with  the 
rock  for  %  of  a  mile.  A  branch  of  Mr.  Jones'  place  washes  through  the  stratum 
which,  there,  seems  to  be  about  ten  feet  thick.  Said  to  crop  out  also  on  B.  W. 
Kennedy's  land  on  North  side  Neuse  River.  No.  8-A  is  from  top  of  bluff,  8-B 
from  middle  of  bluff,  and  8-C  from  base  of  the  bluff. 

Analysis                                                   A.  B.  C. 

Sand  and  insoluble  matter, 83.85  84.18  89.23  per  cent. 

Carbonate  of  lime, 2.27  3.43  2.61          " 

Bone  Phosphate, 3.45  3.65  1.92         " 

9.  Blue  marl,  found  on  both  sides  of  Stomington  Creek  in  vast  abundance, 
bluffs  on  South  bank  being  entirely  marl  to  within  a  few  feet  of  surface  of 
ground.  Crops  out  frequently  on  the  Neuse  road,  high  up  on  the  hills  and  is 
very  accessible.     Specimen  from  farm  of  Joshua  Aldridge. 

Analysis  2435 — Sand  80.25,  Carbonate  8.41,  Bone  Phosphate  0.34  per  cent. 

15.  Blue  clay,  or  marl,  from  farm  of  heirs  of  Rufus  Bowden,  \%  miles  West 
of  Warsaw,  Duplin  county,  found  7  feet  below  surface  just  above  bed  of  phos- 
phate rocks. 

Analysis  2493 — Sand  84.14,  Carbonate  c.85,  Bone  Phosphate  0.69  per  cent. 

16.  Phosphate  rock  from  the  farm  of  David  Sandlin,  South  side  of  Cohern 
Creek,  Onslow  county,  3  miles  N.  E.  of  Richlands,  exposed  in  large  sheets  12 
inches  thick.  The  white  marl  had  been  removed  from  above  the  rock  several, 
years  ago. 
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20.  Rock  from  farms  of  H.  W.  Humphries  and  W.  T.  Cox,  I  mile  from 
Richlands,  Onslow  county,  found  in  shallow  ditch. 

Analyses  2494  (16)       2498  (20) 

Sand  and  insoluble  matter, 12.27  38.39  per  cent. 

Carbonate  of  lime, 60.62  48.11  " 

Bone  Phosphate, 12.43  2.28  " 

19.  Phosphatic  rock  from  farm  of  Col.  G.  C.  Moses,  9  miles  from  Kinston, 
on  the  Dover  road  to  Trenton,  from  bottom  of  old  marl  pit,  about  7  feet  below 
the  surface,  and  from  the  well  in  his  horse  lot.  The  stratum  in  well  is  more 
than  15  feet  thick. 

63.  Phosphatic  rock  from  same  locality  as  19,  found  from  2  to  8  feet  below 
the  surface  in  large  quantities. 

Analyses  2497  (19)       2646  (63) 

Sand  and  insoluble  matter, 8.37  5.94  per  cent. 

Carbonate  of  lime, 76.30  89.94         " 

Bone  Phosphate, 1.58  1.53         " 

47.  Black  marl  from  farm  of  L.  W.  Hodges,  6  miles  N.  E.  of  Warsaw  on 
the  Goshen  road.  Crops  out  on  the  branches  high  above  the  level  of  Goshen 
Swamp.     Very  accessible. 

Analysis  2630 — Sand  85.94  per  cent,  Carbonate,  trace,  Bone  Phosphate,  trace. 

54.  Lime  rock  from  land  of  Thos.  Turence,  on  Stuart's  Creek,  5  miles  S. 
W.  of  Warsaw,  Duplin  county.     Stratum  2^£  feet  thick  and  covers  an  acre. 

Analysis  2637 — Sand  17.43,  Carbonate  82.67,  Bone  Phosphate  1.22  per  cent. 

55.  Rock  from  farm  of  R.  W.  Boyette,  4^  miles  N.  E.  of  Warsaw,  Duplin 
county. 

Analysis  2638 — Sand  55.50,  Carbonate  43.12,  Bone  Phosphate  1.31  per  cent. 

57.  Rock  from  farm  of  H.  C.  Parrott,  \%  miles  S.  E.  of  Kinston,  Lenoir 
county. 

58.  Rock  from  farm  of  Joe  Darden,  Sj4  miles  from  Kinston. 

59.  Rock  from  farm  of  E.  L.  Sutton,  6  miles  from  Kinston. 
Analyses  2640  (57)  2641  (58)  2642  (59) 

Sand  and  insoluble  matter 90.38  41.81  46.53  per  cent. 

Carbonate  of  lime 1.24  55-28  51.98 

Bone  Phosphate, i.oolessthan  1. 00  less  than  1. 00 

60.  Rock  from  farm  of  John  Rhenn,  6  miles  E.  of  Kinston,  South  side  of 
Neuse  River,  1%  miles  from  Dover  Station.  Sent  by  Dr.  H.  O.  Hyatt,  of 
Kinston. 

61.  Rock  from  farm  of  J.  C.  Kennedy,  4  miles  S.  E.  of  Kinston,  on  S.  W. 
Creek.     Sent  by  Dr.  H.  O.  Hyatt,  of  Kinston. 

62.  Rock  from  farm  of  Patrick  Kelly,  4  miles  E.  of  Kinston,  on  S.  W.  Creek, 
Sent  by  Dr.  H.  O.  Hyatt,  of  Kinston. 

64.  Rock  from  same  locality  as  60. 

Analyses                               2643  (60)  2644  (61)  2645  (62)  2647  (64) 
Sand  and  insoluble  matter,  ..13.27         32.38         28.48         17.38  p.  c. 
Carbonate  of  lime, 81.87         62.69         66.21  76.44     " 
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69.  Blue  marl  from  land  of  Mord  West,  2  miles  S.  W.  from  Magnolia,  Duplin 
county,  found  below  a  stratum  of  phosphate  rock  12  feet  below  surface.  A 
stratum  of  white  shell  marl  lay  on  top  of  the  rock.  Blue  marl  contained  no 
shell. 

Analysis  2652 — Sand  42.79,  Carbonate  47.73  per  cent. 

91.  Rock  and  marl  from  bed  of  Six  Runs,  7  miles  S.  E.  of  Clinton,  on  farm 
of  L.  Faison  : 

Analysis  2674.  A-Rock.  B-Marl. 

Sand  and  insoluble  matter, _ 97.08  75.46  per  cent. 

Carbonate  of  lime, 0.52  15.27 

97.  Phosphate  rock  from  farm  of  M.  Waters,  4  miles  S.  W.  of  Faison's, 
Duplin  county,  found  in  ditch  2^  feet  below  the  surface,  near  the  head  of  Bear 
Swamp.     Stratum  and  quantity  unknown. 

Analysis  2544 — Sand  89.97,  Carbonate  1.18. 

101.  Lime  rock  from  farm  of  Lovette  Lee,  7  miles  N.  W.  of  Faison's,  Duplin 
county.     Stratum  2  feet.      Quantity  large. 

Analysis  2748 — Sand  51.49,  Carbonate  36.89. 

108.  Shell  rock  from  farm  of  Gooley  Duncan,  5  miles  N.  of  Whiteville,  Co- 
lumbus county,  found  2  feet  below  surface,  in  large  quantity,  on  stream  tribu- 
tary to  White  Marsh,  on  West  side. 

109.  So-called  "Crystal  Marl,"  from  farm  of  Joshua  Smith,  yz  mile  S.  of 
Whiteville  Depot,  Columbus  county,  on  South  margin  of  Sole  Swamp,  near 
Conwayboro  road,  2  feet  below  surface,  studded  with  broken  fragments  of  clear 
quartz  which  gives  it  sparkling  appearance  when  wet.  Quantity  apparently 
large. 

Analyses  2755  (108)       2756  (109/ 

Sand  and  insoluble  matter, 20.00  22.94  per  cent. 

Carbonate  of  lime, 78.05  68.08         " 

113.  Rocks  from  farm  of  Mrs.  P.  Campbell,  4  miles  N.  E.  of  Lake  Wacca- 
maw,  in  Columbus  county,  found  in  marl  4  feet  below  surface.  Quantity  said 
to  be  large  in  the  neighborhood.     On  swamp  tributary  to  Lake  Waccamaw. 

Analysis  2760 — Sand  13.19,  Carbonate  82.92  per  cent. 

126.  Phosphate  from  land  of  W.  H.  Sloan,  found  on  North  bank  of  North 
East  River,  about  8  feet  below  surface,  cropping  out  in  bank  of  the  river. 
Quantity  seems  good.     Marl.     Duplin  county. 

Analysis  2813 — Sand  39.92,  Carbonate  54.35  per  cent. 

129.  Blue  marl  from  farm  of  Ransom  Middleton,  2  miles  E.  of  Warsaw,  on 
Goshen  Swamp,  found  3  feet  below  the  surface.     Duplin  county. 

130.  White  shell  marl  from  same  locality  as  129,  found  about  3  feet  below 
surface. 

Analyses —                                                        2816  (129)  2817  (130) 

Sand  and  insoluble  matter, 81.59  46.92  per  cent. 

Carbonate  of  lime, 1. 55  37-78         " 

Bone  phosphate, _  9.89  8.58         " 
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135.  Rocks  from  farm  of  W.  H.  Sloan,  Chinquepin,  on  N.  E.  River,  Duplin 
county,  found  in  ditch  3  feet  below  surface.      Quantity  large.     Marl. 

Analysis  2822 — Sand  45.16,  Carbonate  4.57  per  cent. 

136.  Rocks  from  farm  of  Allen  Murrill,  Tar  Landing,  on  New  River,  found 
2  feet  below  surface.     Onslow  county. 

Analysis  2823 — Sand  49.45,  Carbonate  44.25  per  cent. 

137.  Rock  from  farm  of  W.  L.  Hill,  1  mile  E.  of  Faison's,  found  on  surface. 
Duplin  county. 

Analysis  2824 — Sand  96.44,  Carbonate  2.95  per  cent. 

MARLS  AND  LIMESTONES  RECEIVED  FROM  PRIVATE  INDI- 
VIDUALS AND  ANALYZED  BY  THE  STATION. 

2383.  Marl  from  A.  J.  Smith,  Taylor's  Bridge,  Sampson  county.  Quantity 
large.  \ 

2384.  Marl  from  same  locality  as  2383.     Quantity  large. 

2423.  Marl  from  A.  E.  Colwell,  Harrell's  Store,  Sampson  county. 

2424.  Marl  from  same  locality  as  2423. 

2425.  Marl  from  A.  P.  Barrow,  Pollocksville,  Jones  county. 

2426.  Marl  from  same  locality  as  2425. 

2478.  Marl  from  W.  B.  Nunn,  Kinston,  Lenoir  county,  found  in  swamp  3 
feet  from  surface.     Quantity  large. 

2534.  Marl  from  W.  M.  Killett,  Clinton,  Sampson  county,  found  beneath 
stratum  of  shell  marl,  contained  a  few  bones,  &c.     Quantity  large. 

2567  and  2568.   Marl  from  H.  V.  Dunston,  Windsor,  Bertie  county. 

2571.  Marl  from  R.  H.  Smith,  Scotland  Neck,  Halifax  county,  found  on 
Kehukee  Creek,  near  land  of  S.  W.  Edwards,  4  to  6  feet  below  surface. 

2572.  Marl  from  same  person  as  2571,  found  on  land  of  B.  D.  Webb,  on 
Clark's  Branch. 

2573.  Marl  from  same  person  as  2571,  found  on  land  of  S.  W.  Edwards,  20 
feet  below  surface. 

2574.  Marl  from  same  person  as  2571,  found  on  land  of  Mr.  Griffin. 

2575.  Marl  from  same  person  as  2571,  found  on  land  of  J.  B.  Hall,  Clark's 
Branch. 

2576.  Marl  from  Joseph  Moore,  New  Garden,  found  near  Belvidere,  Perqui- 
mans county,  2  to  3  feet  below  surface.     Quantity  large. 

2577.  Marl  from  Levi  J.  H.  Mewborn,  Snow  Hill,  Greene  county.  Same 
as  2322,  near  surface. 

2320.  Marl  from  same  locality  as  2577,  light  colored,  contained  shells,  near 
surface. 

2321.  Marl  from  same  locality  as  2577,  dark  colored,  bored  up  with  auger 
from  beneath  2320. 

2322.  Marl  same  as  2577,  dark  greenish  color,  found  near  surface. 

2584.   Rock  from  W.  A.  J.  Pollock,  Kinston,  found  on  farm  in  Jones  county, 
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on  Trent  River  and  Chinquepin  Creek,   2  to  4  feet  below  surface,  on  top  of 
marl. 

2585,  2586,  2587.  Marls  from  same  locality  as  2584,  6  inches  to  10  feet 
below  surface.     Quantity  very  great. 

2588.  Marl  from  same  locality  as  2584,  found  on  surface. 

2589.  Marl  from  J.  D.  Alderman,  Point  Caswell,  Pender  county,  found  in 
large  quantities,  greenish  color. 

2618.  Marl  from  John  Lancaster,  Tarboro,  Edgecombe  county,  found  on 
farm  on  Town  Creek,  yellowish  color,  contained  shells.     Quantity  large. 

2625.  Marl  from  J.  H.  Enniss,  Raleigh,  ground  by  Carter  Pope,  Battleboro, 
Nash  county. 

2697.   Marl  from  A.  W.  Musgreve,  Goldsboro,  Wayne  county. 

2705,  2706.   Marls  from  A.  J.  Smith,  Taylor's  Bridge,  Sampson  county. 

2765.   Marl  from  J.  R.  Tillery,  Tillery,  Halifax  county. 

2832.  Marl  from  Geo.  Allen  &  Co.,  Newbern,  found  on  farm  of  A.  B.  Car- 
roll, Onslow  county,  West  side  of  White  Oak  River,  between  River  and  Great 
Pocosin,  near  surface,  yellowish  colored,  large  quantity. 

2833.  Marl  from  same  locality  as  2832,  color  grey,  quantity  large. 

2835.  Marl  from  J.  C.  Maxwell,  Resaca,  Duplin  county,  found  on  J.  H. 
Maxwell's  farm. 

2836.  Marl  from  same  locality  as  2835,  found  on  branch  near  land  of  G.  M. 
Maxwell. 

2855.  Marl  from  K.  R.  Jones,  Newbern,  Craven  county,  found  near  surface. 
Quantity  large. 

2856,  2857,  2858.    Marls  from  R.  H.  Lyon,   Elizabethtown,  Bladen  county. 
2859.   Marl  from  Geo.  Allen  &  Co.,   Newbern,    found  on  farm  of   Mallett 

Bros'.,  Riverdale,  Craven  county. 

2865.   Marl  from  M.  Battle,  Tarboro,  Edgecombe  county. 

2884.  Marl  from  Allen  Warren,  Greenville,  Pitt  county. 

2885,  2886.   Marls  from  Amos  Robinson,  Everett's  Station. 
2937.   Marl  from  H.  N.  Bizzell,  Glenwood,  Johnston  county. 
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SUPERPHOSPHATE  MADE  FROM    NORTH  CAROLINA  PHOSPHATE. 

A  portion  of  the  rock,  dug  as  described  above,  (p.  50)  at 
J.  W.  Best's,  was  dried,  ground  and  manufactured  into 
superphosphate,  at  the  Navassa  Guano  Company's  works  at 
Wilmington,  under  the  direction  of  the  Station.  A  num- 
ber of  experiments  were  made  to  ascertain  the  best  amount 
of  acid  and  the  best  strength  to  use.  A  sample  of  the  dried 
and  ground  rock  was  found  to  contain  : 

Moisture, 0.52  per  cent. 

^Phosphate  of  lime _. 39-97  " 

Carbonate  of  lime, . 7.77 

^Equivalent  to  phosphoric  acid, 18.31 

This  proved,  thus,  below  the  average  composition  of  North 
Carolina  phosphate,  but  the  results  are  all  the  more  instruc- 
tive, as  thev  were  obtained  from  this  material.  The  rock  is 
brittle,  is  rather  hard  to  crush,  but  grinds  easily. 

The  rock  works  remarkably  well  with  acid,  the  reaction 
takes  place  very  promptly  and  completely,  and  the  mass  is 
left  in  a  very  porous  condition,  and  therefore,  dries  out 
rapidly.  In  each  case  below,  the  sample  for  analysis  was 
drawn,  twenty-four  hours  after  the  rock  was  manipulated, 
and  sealed  up.  One  thousand  pounds  of  the  above  rock, 
ground  to  pass  a  60  mesh,  were  used  in  the  first  three  ex- 
periments. The  last  three  were  only  ground  to  pass  a  50 
mesh. 
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1,000  pounds  of  ground  phosphate  was  taken  in  each  experiment. 
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The  first  two  contained  a  large  excess  of  acid.  All  of  the 
samples  were  very  acid,  showing  that  even  the  smaller 
amounts  of  acid  were  sufficient.  Six  hundred  to  six  hun- 
dred and  fifty  pounds  of  acid,  47  per  cent.,  is  about  all  the 
acid  that  1,000  lbs.  of  this  rock  can  be  made  to  carrv  to 
advantage,  while  it  appears  that  even  550  pounds  will 
accomplish  a  sufficient  reduction  of  the  material.  This  is 
a  considerably  less  amount  than  is  usually  required  in  pro- 
ducing superphosphate,  900  lbs.  being  generally  used  to  the 
1,000  lbs.  of  rock  in  making  acid  phosphate  from  South 
Carolina  phosphate.  This,  of  course,  cheapens  the  product 
just  so  much.  A  saving  of  one-third  of  the  sulphuric  acid 
is  a  very  great  item.  With  this  small  amount  of  acid  even, 
the  solution  of  the  North  Carolina  phosphate  is  so  complete 
and  prompt  and  the  product  dries  out  so  well,  that  an  arti- 
cle is  insured  at  once  equal  to  the  average  of  superphosphate 
produced  from  the  other  materials  used  in  this  country,  at 
a  cost  probably  averaging  one-third  less. 

The  Department  of  Agriculture  sent  a  specimen  bag  of 
the  superphosphate,  made  for  distribution  to  the  farmers  of 
the  State,  to  the  Connecticut  Agricultural  Experiment  Sta- 
tion and  received,  through  their  courtesy,  the  following 
analysis  of  it.  The  remarks  on  the  analysis  are  taken  from 
the  report  of  the  Connecticut  Station  for  1884,  p.  31 : 

"  1 134  is  a  sample  drawn  from  a  bag  of  superphosphate,  given  to  this  Station 
by  the  North  Carolina  Department  of  Agriculture,  which  was  made  from  the 
phosphate  rock  lately  discovered  in  that  State.  It  contains  as  much  soluble 
phosphoric  acid  as  a  good  deal  of  the  acid  phosphate  made  from  South  Carolina 
rock,  but  less  reverted  and  insoluble  phosphoric  acid.  The  development  of 
the  North  Carolina  phosphate  deposits,  as  well  as  those  of  Alabama,  will  be 
watched  with  interest.     As  yet  their  products  have  not  entered  the  market. 

"Analysis  1134,  North  Carolina  Acid  Phosphate — 

Soluble  phosphoric  acid, 10. 85  per  cent. 

Reverted  phosphoric   acid, _  0.52 

Insoluble  phosphoric   acid, 0.47 

Total  phosphoric  acid,.. --. - 11.84  Per  cent." 
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Valuation  (using  the  Connecticut  Station  figures)  per  ton 
(2,000  lbs.)  $22.85. 

The  result  is  unexpectedly  good  for  rock  of  this  character, 
which  is  considerably  below  the  best  of  our  North  Carolina 
phosphate.  The  experiments  were  necessarily  hasty  and 
somewhat  crude.  A  rock,  containing  10  per  cent,  more  of 
phosphate,  might  have  been  used  and  careful  treatment 
would  produce  a  much  superior  article.  When  one  con- 
siders the  massiveness  of  this  rock  and  the  ease  with  which 
it  can  be  gotten  out  and  prepared  for  the  factory,  in  con- 
nection with  the  facility  with  which  it  works  and  the  grade 
of  the  product,  there  can  be  little  doubt  that  the  rock  will 
be  successfully  manufactured  into  superphosphate  at  no 
distant  time. 

Such  superphosphate  is  in  great  demand  now  and  prom- 
ises to  play  a  yearly  more  important  part  in  the  agriculture 
of  the  country.  It  is  the  commonest  ingredient  of  stimu- 
lating manures  made  in  the  factory  or  on  the  farm,  and  its 
use  must  increase  regularly  and  rapidly. 

FIELD    TRIALS    OP   THE    NORTH    CAROLINA    SUPERPHOSPHATE. 

Twenty  tons  of  this  superphosphate  were  distributed  to 
one  hundred  and  thirty  farmers  ail  over  the  State  for  trial 
on  last  year's  crops,  and  reports  have  been  received  from 
sixty-five  of  them. 

A  few  of  the  reports  for  each  crop  cultivated  are  given 
below.  They  illustrate  the  drift  of  all  of  them.  They  were 
requested  to  make  their  reports  under  the  following  heads : 
I.  Character  of  the  soil;  II.  Its  previous  treatment;  III. 
Preparation  of  the  phosphate  ;  IV.  Results  ;  remarks. 

ON    COTTON. 

It  was  a  very  unfavorable  season  for  the  cotton  crop  everywhere,  and  the 
absolute  results  should  not  be  considered. 

Capt.  Elias  Carr,  Old  Sparta,  Edgecombe  county,  received  one  bag  of  North 
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Carolina  Acid  Phosphate,  and  made  the   following   report  of  his  experiments 
with  the  same  : 

I.  Upland,  sandy  loam,  had  been  in  almost  constant  cultivation  for  past 
fifteen  years. 

II.  Cultivated  in  corn  and  cotton,  manured  with  compost  of  cotton  seed  and 
scrapings  from  fence  corners,  with  small  amount  of  stable  manure,  some  Kainite 
used  the  previous  year. 

III.  90  lbs.  of  Acid  Phosphate  was  composted  with  10  bushels  of  stable  ma- 
nure on  April  5th,  and  used  on  May  10th.  90  lbs.  of  Acid  Phosphate  used 
alone.     Each  put  on  one-fifth  an  acre. 

IV.  One-fifth  acre  with  N.  C.  Acid  Phosphate,  composted,  produced  175  lbs. 
seed  cotton.  One-fifth  acre  with  N.  C.  Acid  Phosphate,  not  composted,  pro- 
duced 151  lbs.  seed  cotton.  One-fifth  acre  unmanured  produced  130  lbs.  seed 
cotton.  One-fifth  acre  with  High-grade  Acid  Phosphate,  composted,  140  lbs. 
seed  cotton.  One-fifth  acre  with  High-grade  Acid  Phosphate,  not  composted, 
136  lbs.  seed  cotton. 

You  will  readily  see  that  very  little  benefit  accrued  from  the  stable  manure, 
owing  to  its  being  green  and  composted  so  short  a  time.  The  land  was  very 
poor.     The  mechanical  condition  of  the  goods  was  the  best  I  have  ever  seen. 

G.  W.  Middleton,  Warsaw,  Duplin  county,  received  one  bag  of  North  Car- 
olina Acid  Phosphate,  and  made  the  following  report  of  his  experiments  with 
the  same  : 

I.  Sandy  upland,  with  clay  subsoil.   Has  been  in  cultivation  twenty-six  years. 

II.  Cultivated  in  corn  principally,  with  very  little  manure  of  any  kind.  In 
1882  it  was  manured  very  highly  and  planted  in  cane.  Was  not  cultivated  in 
1883,  but  allowed  to  grow  weeds. 

III.  One  bag  of  acid  phosphate,  7  bushels  of  cotton  seed,  13  bushels  of  goat 
manure,  and  40  lbs.  Kainite  composted  together,  one  layer  of  manure,  then 
Kainite,  then  wet  cotton  seed,  then  acid  phosphate  and  so  on  until  all  was  used. 
It  was  then  mixed  thoroughly  and  allowed  to  stand  in  heap  20  days. 

IV.  Put  on  ^  of  an  acre  which  made  500  lbs.  of  seed  cotton.  ^  of  an  acre 
where  no  acid  phosphate  was  used  only  made  200  lbs.  seed  cotton. 

Owing  to  lice  on  the  roots  of  the  cotton  in  the  early  spring,  the  stand  was 
very  imperfect. 

Vincent  Parson?;,  Morven,  Anson  county,  received  one  bag  of  North  Carolina 

Acid  Phosphate,  and  made  the   following  report  of  his   experiments  with  the 

same  : 

I.  Upland,  clay,  ten  years  in  cultivation. 

II.  Cultivated  in  cotton  with  commercial  fertilizers. 

III.  Composted  with  30  bushels  cotton  seed  and  litter. 

IV.  Put  on  one  acre,  which  made  780  lbs.  seed  cotton. 

Used  North  Carolina  acid  phosphate,  ground  bone  and  high  grade  guano, 
one  sack  of  each,  composted  with  30  bushels  cotton  seed.  Acid  phosphate  made 
780  lbs.,  ground  bone  570  lbs.,  and  guano  528  lbs.  seed  cotton  per  acre.  About 
a  half  crop  owing  to  severe  drought  after  1st  of  August. 

Millard  Mial,  Raleigh,  received  one  bag  of  North  Carolina  Acid  Phosphate. 

I.  Sandy  upland,  yellow  clay  subsoil,  cleared  about  40  years,  cultivated  about 
2  in  every  3  years. 

II.  Cultivated  in  cotton  and  corn,  used  acid  phosphate  and  cotton  seed,  and 
ammoniated  guano. 

III.  Rows  70  yards  long,  3  feet  wide.  3^  lbs.  of  N.  C.  acid  phosphate  and 
x/z  bushel  killed  cotton  seed  in  each  row.  About  rate  of  200  lbs.  acid  phos- 
phate and  30  bushels  seed  per  acre.  Three  rows  after  this  manner  of  N.  C. 
acid  phosphate,  three  of  another  acid  phosphate,  and  three  of  an  ammoniated 
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guano.  Above  repeated  three  times,  so  that  any  inequality  of  land  might  be 
overcome,  making  9  rows  of  each. 

IV.  9  rows  N.  C.  Acid  Phosphate  made  93  lbs.  seed  cotton.  9  rows  other 
acid  phosphate  made  89  lbs  seed  cotton.  9  rows  ammoniated  guano  made  88 
lbs.  seed  cotton. 

Planted  May  6th,  but  owing  to  dry  weather,  did  not  come  up  until  about  June 
1st,  so  that  yield  is  smaller  than  it  would  have  been.  Also  one  row  of  N.  C. 
acid  phosphate  (no  cotton  seed)  made  7^  lbs.  seed  cotton.  One  row  of  other 
acid  phosphates  (no  cotton  seed)  made  6J^  lbs,  seed  cotton.  One  row  of  am- 
moniated guano  (no  cotton  seed)  made  7^  lbs.  seed  cotton. 

Col.  R.  W.  Wharton,  Washington,    Beaufort  county,    received   two  bags  of 

North  Carolina  Acid  Phosphate. 

I.  Upland,  sandy  loam  with  sandy  subsoil  3  feet  deep,  then  clay.  Had  been 
in  cultivation  75  years. 

II.  Cultivated  in  cotton  two  years  in  every  three,  and  in  sweet  potatoes  the 
third  year,  for  past  18  years.  Manured  when  in  cotton  with  25  bushels  cotton 
seed,  small  amount  of  muck  and  200  lbs.  of  acid  phosphate  per  acre. 

III.  The  phosphate  was  thoroughly  mixed  with  same  weight  of  cotton-seed 
meal,  and  half  as  much  Kainite  was  drilled  in  furrow  upon  which  bed  was 
thrown  shortly  before  planting,  at  rate  of  500  lbs.  of  mixture  per  acre. 

IV.  North  Carolina  acid  made  552  lbs.  of  seed  cotton  per  acre,  Charleston 
phosphate,  with  same  amount 'of  other  ingredients,  made  440  lbs.,  and  unma- 
nned land  460  lbs. 

The  plots  where  manure  was  used  was  damaged  considerably  more  by  a  hail 
storm  than  the  unmanured  portion. 

W.  D.  Williams,  Raleigh,  received  two  bags  of  North  Carolina  Acid  Phos- 
phate. 

I.  Upland,  grey,  gravelly  soil,  with  red  clay  subsoil,  in  cultivation  9  years. 

II.  Cultivated  in  corn,  cotton,  wheat  and  rye,  which  latter  was  cut  green  in 
April  preceding  the  May  in  which  cotton  was  planted  for  the  experiment. 

III.  Two  sacks  of  North  Carolina  acid  phosphate  composted  with  50  bushels 
cotton  seed,  75  bushels  stable  manure  and  some  ditch  dirt.  Was  put  on  two 
acres  of  land. 

IV.  Two  acres  produced  3,300  lbs.  of  seed  cotton,  making  about  three  400 
lb.  bales. 

The  North  Carolina  acid  phosphate  was  as  good  as  any  other  which  I  used. 
Am  well  pleased  with  it  and  expect  to  use  rt  next  year. 

J.  W.  Sanders,  Sanders'  Store,   Carteret  county,   received   part  of  4  bags  of 

North  Carolina  acid  phosphate. 

I.  Sandy  soil  with  sandy  subsoil,  had  been  in  cultivation  20  years.  Would 
not  naturally  produce  more  than  200  lbs.  of  seed  cotton  per  acre. 

II.  Cultivated  in  cotton  continuously,  with  cotton  seed  as  a  fertilizer. 

III.  Composted  April  1st  with  1,000  lbs.  of  stable  manure  at  bottom,  200 
lbs.  of  phosphate,  100  lbs.  Kainite,  then  900  lbs.  of  wet  cotton  seed  and  covered 
with  500  lbs.  stable  manure.     Applied  1st  of  May, 

IV.  One  acre,  so  manured,  produced  1,064  lbs.  seed  cotton. 

One  acre  manured  with  similar  compost,  in  which  South  Carolina  acid  phos- 
phate was  used,  made  1,059  lbs.  of  seed  cotton. 

Thos,  D.  McDowell,    Elizabethtown,    Bladen   county,    received   one  bag  of 

North  Carolina  Acid  Phosphate. 

I.  Sandy,  original  growth  long-leaf  pine,  in  cultivation  20  years. 

II.  Planted  in  cotton  previous  year,  manured  according  to  Furman's  formula. 

III.  Put  stable  manure  at  rate  of  500  lbs.  per  acre  in  the  furrow,  then  put 
on  acid  phosphate  mixed  with  double  amount  of  Kainite. 

IV.  Produced  at  the  rate  of  1600  lbs.  of  seed  cotton  per  acre. 
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The  North  Carolina  phosphate  appeared  exactly  as  good  as  another  acid 
phosphate  used  by  its  side. 

Col.  B.  Blanton,  Shelby,  Cleveland  county,  received  one  bag  of  North  Caro- 
lina Acid  Phosphate. 

I.  Upland  old  field,  sandy  with  clay  subsoil,  cultivated  one  year  previous. 

II.  In  corn,  manured  with  compost. 

III.  Used  at  rate  of  one  bag  to  the  acre. 

IV.  500  lbs.  of  good  seed  cotton.     A  very  poor  season. 
Do  not  think  it  as  good  as  some  other  brands. 

W.  D.  Coppedge,  Cedar  Rock,  Franklin  county,  received  one  bag  of  North 

Carolina  Acid  Phosphate,  and  made  the   following  report  of  his   experiments 

with  the  same  : 

I.  Upland,  light  grey,  with  clay  near  surface,  many  years  in  cultivation. 

II.  Cotton  and  small  grain  alternately,  in  wheat  previous  year. 

III.  Came  too  late  for  composting,  was  sown  in  the  drill,  part  alone,  balance 
with  a  compost  of  stable  manure,  cotton  seed  and  lot  manure. 

IV.  One-tenth  acre  with  compost  alone  yielded  40  lbs.  seed  cotton. 

"     no  manure,  "  15   " 

"  "  "  comp.  100  lbs.  acid  phosphate,  50  "  " 

"      "        200  "  "phos.alone63   " 

Unfavorable  crop  year.  North  Carolina  acid  phosphate  acted  better  than 
ammoniated  guano  by  the  side  of  it,  and  hastened  opening  of  cotton.  Above 
trial  made  by  Rev.  G.  W.  Newell  at  Mapleville,  Franklin  county. 

John  King,  FalkLnd,  Pitt  county,  received  one  bag  each  of  North  Carolina 

Acid  and  one  of  the  plain  ground  phosphate. 

I.  Grey  upland  with  clay  subsoil,  had  been  in  cultivation  about  20  years. 

II.  Cultivated  in  cotton  generally,  every  third  or  fourth  year  in  corn,  oats  or 
potatoes,  and  manured  with  woods  mould,  cotton  seed  and  stable  manure. 

III.  100  lbs.  of  Kainite  used  alone,  and  100  lbs.  mixed  with  one  bag  each  of 
North  Carolina  Acid,  North  Carolina  Ground  and  South  Carolina  Acid  Phos- 
phate. 

IV.  20  rows  manured  with  N.  C.  Acid  Phosphate  and  Kainite,  757  lbs.  seed 
cotton.  20  rows  manured  with  S.  C.  Acid  Phosphate  and  Kainite,  737  lbs. 
seed  cotton.  20  rows  manured  with  N.  C.  Ground  Phosphate  and  Kainite, 
638  lbs.  seed  cotton.     20  rows  manured  with  Kainite  alone,  645  lbs.  seed  cotton. 

The  average  yield  of  this  plot  of  land  for  the  past  five  years  has  been  about 
1900  lbs.  of  seed  cotton.  Owing  to  unfavorable  season,  I  had  a  crop  on  balance 
of  my  land  short  about  10  to  12  per  cent. 

W.  A.  Faison,  Warsaw,  Duplin  county,  received  one  bag  each  of  North  Car- 
olina Acid  and  one  of  the  ground  Phosphate. 

I.  Upland,  light  with  clay  subsoil,  in  cultivation  more  than  100  years. 

II.  Cultivated  in  potatoes,  corn  and  oats,  mostly  in  potatoes.  Had  been 
cow-penned  and  manured  with  woods  mould,  cotton  seed,  &c. 

III.  Acid  phosphate  was  composted  with  16  bushels  of  stable  manure,  allowed 
to  stand  8  or  10  days,  then  mixed  and  pulverized  well,  and  put  on  one  acre  of 
land.     The  Ground  Phosphate  used  alone  on  one  acre. 

IV.  N.  C.  Acid  Phosphate  yielded 

"     Ground     " 
Natural  soil,  unmanured,    " 
Another  acid  phos.  in  the  comp.  yielded 
Carbonate  of  lime 

alone 


1650  lbs. 

seed  cotton 

1451   " 

<  t 

1260  " 

<  < 

1620  " 

<  i 

1417   " 

11 

1320  " 
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Messrs.  French  Bros.'  Excelsior  Plantation  received  Acid  and  ground  Phos- 
phate. 

I.  Soil  sandy  loam,  upland,  has  been  under  cultivation  for  over  one  hundred 
years. 

II.  Has  been  planted  in  corn,  cotton  and  peanuts  for  several  years  without 
any  fertilizer. 

III.  Three-fourths  of  the  two  bags  received  were  mixed  with  Kainite  in 
equal  parts,  and  the  other  one-fourth  was  used  alone  without  preparation.  All 
sowed  in  the  drill. 

IV.  10  rows  acid  phosphate  alone      yielded  8  1-5  lbs.  seed  cotton  per  row. 
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The  last  four  lots  did  not  have  a  fair  show  during  the  season,  they  were 
flooded  and  drowned  out. 


ON    CORN. 


Lewis  M.  Hatch,  Asheville,  Buncombe  county,  received  two  bags  of  North 
Carolina  Acid  Phosphate. 

I.  Formerly  covered  by  mill  pond,  bad  drainage,  in  cultivation  15  years. 

II.  Grass  and  corn  grown  on  it  without  any  manure. 

III.  Sprinkled  along  rows  before  the  corn  was  planted. 

IV.  Land  where  acid  phosphate  was  used  made  80  bushels  per  acre,  where 
no  manure  was  used  made  56  bushels. 

The  corn  upon  which  the  North  Carolina  acid  phosphate  was  used  was  very 
sound  and  heavy  and  attained  its  growth  at  least  two  weeks  ahead  of  the  balance 
of  field. 

Henry  F.  Holden,  Beaumont,    Chatham  county,  received  one  bag  of  North 

Carolina  Acid  Phosphate. 

I.  Upland  clay,  cultivated  one  year,  very  poor  old  field. 

II.  In  corn  one  year,  no  fertilizer. 

III.  Mixed  with  800  lbs.  rich  earth  from  eld  house  and  half  of  mixture  ap- 
plied to  two  acres. 

IV.  Made  8  bbls.  of  corn. 

Poor  crop  owing  to  drought.  North  Carolina  Acid  Phosphate  acted  better 
than  another  acid  phosphate  used  alongside  of  it. 

A.  E.  Conrad,  Mars  Hill,  Madison  county,  received  one  bag  of  North  Caro- 
lina Acid  Phosphate,  and  made  the  following  report  of  his  experiments  with  the 
same  : 

I.  Sandy  bottom  land,  had  been  in  cultivation  25  years. 

II.  Cultivated  in  wheat,  oats  and  corn,  with  some  stable  manure,  but  not 
very  much. 

III.  Composted  with  one  two-horse  load  of  hog-pen  manure,  left  in  heap 
three  weeks,  mixed  thoroughly,  and  applied  in  hill  on  half  acre. 
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IV.   Half  acre  made  8  bushels  corn,  which  was  inferior  in  quality. 

My  other  corn,  both  that  with  other  manure  and  that  without  any,  was  supe- 
rior to  that  with  the  North  Carolina  Acid  Phosphate.  The  latter  started  off 
well,  but  fired  and  burned  up  about  the  time  it  was  in  tassel. 

Charles  Dabney,  Hanover  Junction,  Va.,  received  two  bags  of  North  Caro- 
lina Acid  Phosphate,  and  made  the  following  report  of  his  experiments  with 
the  same  : 

I.  Upland  old  field,  grey  sandy  soil,  yellow  subsoil  with  little  clay,  had  been 
in  cultivation  about  12  years. 

II.  Planted  in  corn  in  1875,  and  alternately  in  corn  and  oats  for  next  four 
years,  200  lbs.  of  a  fertilizer  with  the  last  crop  which  left  it  dead,  when  it  was 
"  turned  out." 

III.  Was  used  alone. 

IV.  Made  072  lbs.  of  shelled  corn  per  acre. 

Part  of  the  land  which  was  not  manured  yielded  scarcely  anything,  and  part 
which  was  manured  with  ground  phosphate  and  potash  made  1032  lbs-  of  corn 
per  acre. 

R.  S.  Mitchell,  Ruffin,  Rockingham  county,  received  one  bag  of  North  Car- 
olina Acid  Phosphate,  and  made  the  following  report  of  his  experiments  with 
the  same  : 

I.  Upland  light  grey  soil  with  red  clay  subsoil,  had  been  cultivated  about 
ten  years. 

II.  No  fertilizer  had  been  used  on  it  for  several  years. 

III.  Used  alone  in  drill  at  rate  of  250  lbs.  to  the  acre. 

IV.  Produced  30  bushels  of  good  corn  per  acre. 

The  acid  phosphate  came  so  late  that  I  could  not  give  it  a  fair  trial. 

ON   TOBACCO. 


S.  W.  Henley,  Wadesboro,  Anson  county,  received  two  bags  of  North  Car- 
olina Acid  Phosphate. 

I.  Upland  light  gravelly  soil,  with  clay  subsoil,  had  been  cultivated  one  year. 

II.  Cultivated  in  corn,  no  fertilizer  used. 

III.  One  sack  composted  with  a  two-horse  load  of  stable  manure,  and  one 
sack  used  alone. 

IV.  Land  upon  which  the  compost  was  used  produced  about  300  lbs.  of 
tobacco,  the  other  about  200  lbs. 

Compared  with  a  high  grade  fertilizer,  the  acid  phosphate  in  compost  pro- 
duced the  better  results,  but  alone  was  not  equal  to  the  commercial  fertilizer. 
Upon  the  whole,  the  results  were  satisfactory. 

R.  P.  McAnnally,  Walnut  Cove,  Stokes  county,  received  one  bag  of  North 

Carolina  Acid  Phosphate. 

I.  Grey  upland  with  yellow  subsoil,  had  been  in  cultivation  three  years. 

II.  Cultivated  in  tobacco  first  year,  wheat  second,  and  tobacco  third.  Used 
commercial  fertilizer  on  first  crop,  nothing  afterwards. 

III.  Part  mixed  with  equal  quantity  of  fine  ground  bone,  balance  used  alone. 

IV.  Compared  with  best  commercial  fertilizers  with  no  perceptible  difference 
in  quality  or  quantity  of  tobacco. 

Made  tobacco  of  very  bright  color  and  good  body. 
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ANALYSES  OF  SOILS. 


Analyses  2347  to  2351,  inclusive.  Soils  from  Judge  Geo.  Howard,  Tarboro, 
N.  C.  In  2347  the  coarse  residue  was  sand  mixed  with  roots  ;  2348,  large 
pieces  of  shells  and  sand,  was  a  poor  marl  ;  2349,  fine  sand  ;  2350,  sand  ;  2351, 
fine  sand  and  roots. 

2419  and  2420,  soils  sent  from  head  waters  of  White  Oak  River,  N.  C,  by 
Col.  B.  S.  Pardee  ;  2419  was  black  soil  from  cornfield,  coarse  residue  contain- 
ing fine  sand  and  organic  matter  ;  2420,  clay  from  3^  feet  below  the  surface, 
coarse  residue  same  as  in  2419. 

2455  to  2459  inclusive.  Soils  from  C.  B.  Ledbetter,  Esq.,  Polkton,  N.  C. 
2455— '56— '58  and  '59,  soils  from  banks  of  creeks,  coarse  residue  containing  fine 
sand  and  organic  matter  ;  2457,  "  crawfishy  "  white  clay,  coarse  residue  con- 
taining sand  and  organic  matter. 

2470.  Soil  from  H.  C.  Sheard,  Esq.,  Goldsboro,  upon  which  cotton  would 
not  mature  well.  Coarse  residue  contained  organic  matter  and  very  little  fine 
sand. 

2698.  Soil  from  Elias  Carr,  Esq.,  Old  Sparta,  N.  C.  Coarse  residue  con- 
tained fine  sand. 

2841.  Soil  from  Col.  R.  B.  Creecy,  Elizabeth  City,  from  a  barren  spot  which 
was  increasing  and  extending  eastward  in  the  field.  Coarse  residue  contained 
fine  sand. 
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MISCELLANEOUS  FERTILIZING  MATERIALS. 


BONE  MEAL. 

2716  and  2717,  from  J.  R.  Thigpen,  Tarboro,  N.  C,  are  not  up  to  standard. 
2766,  from  M.  Dundas,  Jamestown,  N.  C. 


Phosphoric  Acid, ■ 

Equivalent  to  Bone  Phosphate, 
Nitrogen ,. 

Equivalent  to  Ammonia,    .. 


2716 


per  cent. 

18.42 

40.21 

0.30 

0.36 


2717 


per  cent. 
15.38 

33-57 
0.20 
0.24 


2766 


per  cent. 

18.86 

41.22 

2.40 

2.91 


2538.    Rock  phosphate,  from    R.  B.  Saunders,   Berkely,  Va.,  found  in  cargo 
of  Peruvian  Guano,  contained.: — 

Sand  and  insoluble  matter    .. 1.93  per  cent. 

Phosphoric  acid, 31.96         " 

Bone  phosphate, ... 69.77  " 

KAINITE. 

2487  and  2846,  from  F.  S.  Royster  &  Co.,  Tarboro,  N.  C,  were  said  to  have 
been  damaged  by  water. 

2619.  From  L.  Harvey,  Kinston,   N.  C. 

2620.  From  A.  T.  McCallum,  Shoe  Heel,  N.  C. 
2775.   From  W.  B.  Myrick,  Newsom's,  Va. 


2487 

2846. 

2619. 

2620. 

2775- 

Potash,    . 

per  ct, 
11  77 
21-75 

per  ct. 
12. II 
22.39 

per  el . 
12. IS 
22.52 

per  ct 
[2.63 
23-35 

pi r  ct. 

Equivalent  to  sulphate  of  potash, 

24.63 

ASHES. 

2607.  Ashes  of  cotton-seed  hulls,  from  the  Charlotte  Oil  Company,  Char- 
lotte, N.  C. 

2792.  Ashes,  from  T.  T.  Oliver,  Pine  Level,  N.  C,  said  to  be  from  a  spoke 
and  handle  factory,  but  probably  leached  by  exposure  to  rain. 

2607  2792 

Sand  and  insoluble  matter, 4.74  9.15  per  cent. 

Potash, ..30.04  1. 17         " 

Phosphoric  acid, 3.22  0.60         " 

Equivalent  to  bone  phosphate, 7.03  1.31  " 

7 
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"KRUGITE." 

2794.  A  specimen  lot  of  a  new  potash  fertilizer,  which  was  sent  to  Wilming- 
ton from  Hamburg.  Was  called  "  Krugite."  It  is  not  the  mineral  of  that 
name,  but  a  crude  mixture  of  sulphates  found  at  Stassfurt.  From  H.  W. 
Malloy,  Wilmington,  N.  C,  contained: — 

Sample.  fPure. 

Sulphate  of  lime, 40.02  29.18 

Sulphate  of  magnesia, 20.41  25.75 

Sulphate  of  potash, 14.25  37-24 

Chloride  of  soda, _.      9.13 

Oxides  of  iron  and  alumina ..    5 .40 

Water  lost  at  I30QC, 2.77 

Combined  water, , 8.23  7.72 

100.21  99.89 

Equivalent  to  potash, 7.71  20.17 

f Calculated  from  theoretical  formula  assigned  to  the  pure  mineral  Krugite. 

2719.  Sulphate  of  magnesia,  from  Charles  Fetzer,  Reidsville,  N.  C,  con- 
tained : — 

Sulphate  of  magnesia, . 39-45  Per  cent. 

Sulphate  of   lime, __ 1.48 

Pure  crystallized  sulphate  of  magnesia  contains  48.79  per  cent,  of  sulphate 
of  magnesia. 

COTTON-SEED  MEAL.     ■, 

2356.   Cotton  seed  Meal,  from  R.  W.  Wharton,  Washington,  N.  C. 
2389.  Cotton-seed  Meal,  from  Goldsboro  Oil  Co.,  Goldsboro,  N.  C. 

2356  2389 

Phosphoric  Acid, _ 2.53  2.80 

Equiv.  to   Bone  Phosphate, 5.52  6.11 

Nitrogen, 7.50  6.46 

Equiv.  to  Ammonia, -     9. II  7.84 

Analysis  2418.  "  Glutin,"  refuse  residue  from  the  manufacture  of  glucose. 
Was  sent  by  a  gentleman  who  wanted  to  know  if  it  was  suitable  to  use  in  a 
manipulated  fertilizer  ;  contained  : — 

Nitrogen, _. 4.92  per  cent. 

Equiv.  to  Ammonia, .     5.97 
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"JAPAN"  PEA  MEAL. 

Analysis  2773.    "Japan"   Pea   Meal,    from  W.    P.    Davis,   Battleboro,   con- 
tained : — 

Moisture, 8.17  per  cent. 

Ash, 3.22 

Fat, 12.68 

Cellulose, 2. 95 

Protius, 9.85 

Carbohydrates, 63.13 

Nutritive  ratio * 1  to  7.99 
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AGRICULTURAL  EXPERIMENT  AND  FERTILIZER  CONTROL  STATION. 


Established  by  the  General  Assembly  of  1877,  for  the  promotion  of 
North  Carolina  Agriculture. 


1.  Offices  and  laboratory  in  the  Agricultural  Department  Building,  corner 
of  Edenton  and  Halifax  Streets,  Raleigh.  The  chemical  work  of  the  Station 
will  include: 

The  analysis  of  all  Fertilizers  legally  on  sale  in  the  State  ; 

The  analysis  of  Agricultural  Chemicals,  of  Composts  and  Home-made 
Fertilizers,  and  of  all  materials  from  which  they  can  be  made; 

The  analysis  of  Soils,  Marls  and  Mucks; 

The  analysis  of  Feeding  Stuffs; 

The  analysis  of  Minerals,  Ores  and  Mineral  Waters; 

The  analysis  of  Drinking  Waters,  and  Articles  of  Food. 

The  Station  has  facilities  for  doing  the  following  botanical  and  other  work: 

The  examination  of  Seeds  with  reference  to  their  purity,  and  capacity  to 
germinate ; 

he  testing  of  varieties  of  Cultivated  Plants  ; 

The  examination  of  Grasses  and  Weeds  ; 

The  study  of  Insects  injurious  to  vegetation. 

2.  The  Experimental  Farm  and  Plant  House  of  the  Station  will  be  estab- 
lished during  1886  adjacent  to  the  Fair  Grounds  of  the  State  Agricultural  Soci- 
ety, one  and  a  half  miles  west  of  Raleigh.  There  experiments  will  be  carried 
on,  in  the  language  of  The  Code,  '*  on  the  nutrition  and  growth  of  plants  with 
a  view  to  ascertain  what  fertilizers  are  best  suited  to  the  various  crops  of  this 
State,  and  whether  other  crops  may  not  be  advantageously  grown  on  its  soils," 
and  also  experiments  to  ascertain  the  best  varieties  of  the  staple  cultivated 
plants  and  fruits,  the  best  forage  plants  and  grasses,  and  the  best  methods  of 
preparing  for,  sowing  and  cultivating  the  important  farm  and  garden  plants 
in  our  climate  and  on  our  soils. 

Other  lines  of  investigation  will  be  started  later  on. 

The  Station  is  a  bureau  of  information  for  farmers,  and  every  person  inter- 
ested in  developing  our  agricultural  industries  is  invited  to  apply  to  the  Sta- 
tion for  any  information  connected  with  farming.  We  will  endeavor  to 
give  correct  answers  to  such  questions,  or  refer  them  to  the  best  sources  for 
obtaining  reliable  information. 

Reports  of  experiments,  notes  of  observations  or  experiences  on  the  farm, 
and  suggestions  of  subjects  of  investigation,  clearly  and  briefly  written,  will 
be  welcomed  and  used  to  the  best  advantage  possible. 

Many  publications  upon  the  subjects  mentioned  are  mailed,  free  of  charge, 
to  citizens  of  North  Carolina  applying  for  them. 

Correspondence  is  invited  upon  subjects  pertaining  to  scientific  agriculture. 

Farmers  are  especially  invited  to  visit  the  laboratory  and  the  experimental 
grounds. 

Address:  Dr.  CHARLES  W.  DABNEY,  Jr.,  Director, 

Raleigh,  N.  C. 


May  21st,  1886. 


DIRECTIONS  FOR  SENDING  SAMPLES. 


The  Station  makes  analyses  for  the  citizens  of  North  Carolina  without 
charge — provided, 

1.  That  the  results  are  of  some  use  to  the  -public  and  are  free  to  publish  ; 

2.  That  the  samples  are  taken  according  to  our  directions  for  sampling  and 
are  fully  described. 

Samples  when  accepted  will  be  entered  upon  our  register  in  the  order  of 
their  coming  and  analyzed  in  turn. 

The  results  of  each  examination  or  analysis  will  be  promptly  communicated 
to  the  person  sending  the  sample.  Results  of  general  interest  will  be  sent 
simultaneously  to  the  State  newspapers  or  published  in  The  Bulletin  or  report. 
Station  furnishes  blanks. 

Fertilizers  are  sampled  by  the  regular  Inspector  for  official  analysis. 
When  other  analyses  are  necessary,  take  a  sample  from  at  least  a  tenth  of  the 
packages  in  the  lot,  mix  these  samples  thoroughly  on  a  sheet  of  paper,  draw  a 
half-pound  sample  from  this  pile,  put  it  into  an  air-tight  package  and  send  to 
the  Station  as  directed  below.  Write  to  the  Station  giving  the  brand,  manufac- 
turer, and  agent  of  whom  the  sample  was  bought,  and  the  number  of  bags  in 
the  lot  sampled.  Give  also  the  printed  guarantee  on  the  bag  and  the  reasons 
for  suspecting  the  fertilizer  below  its  guarantee.  To  collect  damages  from  the 
manufacturer  in  case  the  fertilizer  falls  below  its  guarantee,  the  sample  should 
be  drawn,  sealed,  and  mailed  (or  expressed)  in  the  presence  of  witnesses. 
Chemicals,  composts,  manures,  feeding- stuffs,  and  articles  of  food  may  be  sam- 
pled in  a  similar  manner. 

Soils  are  sampled  by  taking  a  spot  in  the  field  of  supposed  average  charac- 
ter, and  proceeding  as  follows:  Get  a  plain  tight  box  made  closely  so  as  to 
hold  a  column  of  soil  3x3  inches,  and  about  two  feet  long.  Dig  a  hole  suffi- 
cient to  put  in  the  box,  and  get  a  column  of  ^oil  the  size  indicated.  Pack 
tightly  in  the  box,  so  it  cannot  shake  around.  Then  write  a  full  description 
of  the  soil,  including  location,  character,  previous  cultivation  and  treatment; 
how  manured,  what  crops  grown,  and  what  kind  of  plants  and  trees  were  on 
the  soil.  Were  the  cultivated  crops  and  other  growth  good,  poor,  or  diseased  ? 
If  diseased,  state  how. 

Marls  and  Mucks  are  best  sampled  by  taking  a  spot  of  supposed  average 
character,  and  taking  a  sample  of  a  section  from  top  to  bottom  of  the  layer, 
and  packing  closely  in  a  cigar  box,  so  that  it  cannot  break  up. 

Mineral  waters  must  be  put  into  two  to  three-gallon  demijohns  securely 
packed  in  straw.  The  demijohns  should  be  entirely  clean,  or  preferably  new. 
Give  the  name  of  the  spring  and  location. 

For  analyses  of  drinking  waters,  when  there  are  reasons  for  suspecting 
their  impurity,  get  permission  for  analysis  from  Dr.  Thos.  F.  Wood,  Secretary 
State  Board  of  Health,  Wilmington.  Fill  out  the  blank  which  he  will  send, 
and  mail  it  to  the  Station.  The  sample  should  be  drawn  according  to  the 
directions  on  the  back  of  the  blank. 
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The  Express  Company  transports  all  kinds  of  samples  when  properly  packed. 
As  we  have  no  fund  for  that  purpose,  the  Express  charges  must  be  prepaid  in 
all  cases. 

By  mail,  as  fourth-class  matter,  (one  cent  for  each  ounce)  can  be  sent  the 
following:  Samples  of  ores,  minerals,  marls,  seeds,  plant  cuttings,  bulbs,  roots, 
feeding-stuffs — all  kinds  of  samples,  in  fact,  except  liquids,  poisons,  explosive 
or  inflammable  articles  and  articles  liable  to  injure  the  mail  bag  or  persons 
handling ;  packed  in  pasteboard  boxes  or  paper,  and  securely  tied.  Samples 
of  fertilizers,  chemicals,  composts  and  mucks  must  be  packed  in  tin,  or  put  in 
a  glass  bottle,  sealed,  and  the  bottle  then  packed  in  a  wooden  or  tin  box  in 
cotton  or  saw  dust,  to  be  forwarded  by  mail. 

Write  your  name  and  address,  preceded  by  the  word  "  from  "  upon  all  pack- 
ages, and  put  some  mark,  word  or  number  upon  them  by  which  to  identify 
them.     This  is  very  important.     Address  all  packages  to 

EXPERIMENT  STATION, 

P.  O.  Drawer  33,  Raleigh,  N.  C. 
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REPORT  OF  THE  DIRECTOR 


OF    THE 


AGRICULTURAL  EXPERIMENT   STATION 


The  act  which  will  signalize  the  year  1885  in  the  history  of 
the  Agricultural  Experiment  Station  is  the  resolution  of  the 
Board  of  Agriculture,  passed  at  the  December  meeting,  to  estab- 
lish an  experiment  farm  in  connection  with  the  Station.  This 
experiment  farm  makes  this  institution  for  the  first  time  the 
complete  thing  which  the  Act  of  1877,  establishing  it,  contem- 
plated. 

We  had  urged  this  addition  to  our  equipment  regularly  in 
every  biennial,  and  almost  every  annual  and  quarterly,  report 
for  four  years. 

The  Act  referred  to,  now  a  part  of  The  Code,  (sections  2184  to 
2213  inclusive),  which  required,  in  its  introductory  paragraphs, 
the  Board  of  Agriculture  ato  control  the  sale  of  fertilizers/7  to 
make  "investigations  and  experiments,  directed  to  the  introduc- 
tion and  fostering  of  new  agricultural  industries,"  to  "investi- 
gate the  subject  of  drainage  and  irrigation/'  "the  diseases  of 
cattle  and  other  domestic  animals,"  "  the  ravages  of  insects,  and 
the  means  of  preventing  them,"  &c,  evidently  contemplated 
experimental  plots,  barns,  stock  and  utensils  as  a  part  of  its 
equipment.  These  means  are  more  distinctly  indicated  in  section 
2196,  which  pertains  especially  to  the  Agricultural  Experiment 
and  Fertilizer  Control  Station.  This  institution  is  to  have  two 
arms  or  agencies — first,  it  is  to  be  a  bureau  to  control  fertilizers, 
and  secondly,  it  is  to  be  an  Agricultural  Experiment  Station  of 
the  broadest  type.  It  is  worth  while  to  quote  this  section  as  a 
whole : 
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"  Sec.  2196.    Establishment  of  an  agricultural  and  fertilizer  con- 
trol station ;  duties  of  the  chemist. 

"The  Department  of  Agriculture  shall  establish  an  Agricultural  Experiment  and 
Fertilizer  Control  Station,  and  shall  employ  an  analyst,  skilled  in  agricultural 
chemistry.  It  shall  be  the  duty  of  said  chemist  to  analyze  such  fertilizers  and 
products  as  may  be  required  by  the  Department  of  Agriculture,  and  to  aid  so  far 
as  practicable  in  suppressing  fraud  in  the  sale  of  commercial  fertilizers.  He  shall 
also,  under  the  direction  of  said  Department,  carry  on  experiments  on  the  nutri- 
tion and  growth  of  plants,  with  a  view  to  ascertain  what  fertilizers  are  best  suited 
to  the  various  crops  of  this  State  ;  and  whether  other  crops  may  not  be  advan- 
tageously grown  on  its  soils,  and  shall  carry  on  such  other  investigations  as  the 
said  Department  may  direct.  He  shall  make  regular  reports  to  the  said  Depart- 
ment of  all  analyses  and  experiments  made,  which  shall  be  furnished  when  deemed 
xiseful,  to  such  newspapers  as  will  publish  the  same.  His  salary  shall  be  paid  out 
of  the  fuuds  of  the  Department  of  Agriculture." 

In  each  biennial  report  to  the  Board  since  1880  the  Director 
has  quoted  this  law  and  has  urged  the  immediate  establishment 
of  the  experiment  farm  in  these  words: 

"  The  law  thus  distinctly  provides  for  practical  farm  experi- 
ments by  your  State  chemist.  But  how  is  the  chemist  to  per- 
form his  duty?  At  present  he  has  no  effectual  means  whatever, 
of  so  doing.  We  believe  that  the  time  has  now  arrived  when 
this  work  can  and  ought  to  be  started.  Our  other  arrangements 
are  all  complete.  The  expenditures  upon  the  agricultural  build- 
ing are  at  an  end.  Oar  people  expect  progress  of  us.  We  have 
no  right  to  stand  back  from  any  work  which  we  are  thus  author- 
ized to  do,  and  which  will  tend  to  promote  the  progress  of  agri- 
culture in  the  State,  if  the  means  are  at  hand  to  do  it. 

"There  are  thousands  of  questions  which  call  for  careful,  scien- 
tific investigation.  These  problems  require  special  training  on 
the  part  of  the  experimenters,  and  they  require  time,  care  and 
money,  which  the  ordinary  farmer  cannot  command.  Their 
results  are  for  the  general  benefit,  and  it  is  the  duty  of  the  State 
to  perform  them.  In  the  nature  of  things,  the  ordinary  farmer 
cannot  make  them  for  himself.  We,  in  North  Carolina,  have 
our  own  peculiar  problems  connected  with  our  own  special  crops. 
There  are  questions  of  the  greatest  importance  connected  with 
cotton,  tobacco  and  corn,  which  demand  ou»  attention,  and  it  is 
not  probable  that  anybody  can  or  will  solve  them  for  us. 
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"We  urge  you  to  the  investment  of  a  moderate  amount  in  an 
experimental  farm  as  a  means  of  turning  your  present  invest- 
ment in  the  chemical  laboratory  to  better  account.  Theory  and 
practice  go  hand  in  hand  in  the  natural  sciences.  The  experi- 
ments in  the  laboratory  are  necessarily  much  limited  if  we  can- 
not test  them  in  practice.  If  we  had  an  associated  farm  our 
laboratory  work  would  be  able  to  expand  into  far  greater  use- 
fulness." 

The  Board  did  not,  in  its  opinion,  have  the  means  adequate  to 
the  establishment  of  the  farm  before.  Other  matters  equally  as 
positively  required  by  law,  such  as  the  exhibitions  at  the  great 
international  expositions,  the  needs  of  our  home  fairs,  the  exam- 
ination and  surveys  of  deposits  of  useful  minerals  (coal  and  phos- 
phates), experiments  on  the  propagation  of  fish  and  the  intro- 
duction of  new  species  of  fish,  the  necessity  for  publishing  great 
numbers  of  books  and  maps  illustrative  of  the  State,  etc.,  had 
been  started,  and  absorbed  all  the  available  funds  of  the  Depart- 
ment. 

But  in  December  last,  the  Board  declared  that  the  time  had 
come  when  they  could  see  their  way  clear  to  at  least  start  the 
operations  of  an  experiment  farm  in  connection  with  this  Station. 

The  experiment  station,  which  had  its  origin  in  Saxony  in 
1851,  was  at  first  only  a  chemical  laboratory  for  the  analysis  of 
fertilizers,  soils,  etc.,  such  as  ours  has  been  for  eight  years.  But 
it  did  not  stand  there.  Its  work  was  rapidly  extended  to  the 
control  of  the  sale  of  seed  and  of  feeding  stuffs.  Then  experi- 
ment stations,  with  fields,  plant-houses,  barns,  stables,  etc.,  were 
started  for  making  experiments  on  the  nutrition  and  growth  of 
plants,  on  methods  of  cultivating  and  fertilizing,  on  growing 
sugar-beets  and  making  sugar,  on  vine  growing  and  wine  mak- 
ing, on  cattle  feeding  and  on  the  diseases  of  domestic  animals, 
etc.  The  European  experiment  stations  have  become  widely 
differentiated  and  strongly  specialized,  and  the  related  industries 
or  districts,  interested  in  a  particular  line  of  work,  now  have  their 
special  stations,  such  as  sugar  experiment  stations,  forestry  sta- 
tions, viticultural  stations,  general  botanical  and   horticultural 
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stations,  stations  for  reclaiming  barrens,  bogs  and  moors;  silk 
stations,  beer  and  spirit  stations,  et  cetera.  Such  a  rapid  devel- 
opment has  the  experiment  station  idea  had  in  Europe  since 
1851,  when  the  first  one  was  established  there.  Germany  alone 
has  now  about  100  experiment  stations  of  all  kinds.  One  of  the 
most  typical  and  probably  the  most  useful  of  these  was  described 
by  the  following  resolution,  passed  by  a  meeting  oT  farmers  at 
Frankfort  in  1869. 

This  resolution  expresses  so  clearly  the  relative  importance  of 
the  various  needs  of  the  farmer,  and  hence  the  relative  impor- 
tance of  the  work  of  an  experiment  station,  and  what  such  a 
station  is,  that  it  is  translated  and  given  in  full  : 

"Resolved,  That  we  respectfully  request  the  establishment  of  a  station  which, 
first  above  all  things,  shall  exercise  a  real,  practical  control  over  the  sale  of  ma- 
nures, over  the  sale  of  feeding  stuffs  and  the  sale  of  seeds.  At  the  same  time 
the  station  shall  be  a  place  to  which  all  agriculturalists  may  direct  their  questions, 
and  receive  explanations  and  advice  on  all  subjects  which  come  up  in  their  daily 
experience  in  the  field ;  where  they  can  obtain  counsel,  and  be  guided  by  the 
light  and  the  results  of  the  most  recent  achievements  of  science.  This  station 
shall  also  institute  any  practical  experiments  which  may  be  necessary  to  solve 
questions  of  geueral  agricultural  interest  and  value.""* 

The  station  which  was  established  by  this  act  at  Darmstadt, 
and  over  which  Dr.  Paul  Wagner,  the  well  known  writer  on 
agricultural  science,  has  presided  for  a  number  of  years,  and 
which  started  first  as  a  chemical  station,  has  given  the  world 
in  the  last  few  years  a  most  refined,  thorough  and  searching  sys- 
tem of  field  experimentation  accompanied  by  the  clearest  and 
happiest  illustrations  of  their  results. 

The  development  of  experiment  stations  in  this  country  has 
been  even  more  rapid.  The  first  one  was  established  in  Connec- 
ticut in  1875;  the  second  in  North  Carolina  in  1877.  There  are 
now  regular  experiment  stations  in  Maine,  Massachusetts,  Con- 
necticut, three  in  NewT  York,  and  one  in  New  Jersey,  Ohio,  Ala- 
bama, North  Carolina,  Kentucky,  Wisconsin,  Tennessee  and 
Louisiana.  The  rich  State  of  Kentucky  was  the  last  to  join  this 
list,  but  she  has  just  established  a  station  at   Lexington,  in  the 
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heart  of  the  famous  blue-grass  region.  California  does  all  the 
work  of  a  general  experiment  station,  and  a  great  deal  more, 
bearing  on  wine-making  and  horticulture,  at  her  Univer- 
sity through  the  agency  of  scientists  specially  employed  for  this 
purpose.  Pennsylvania,  South  Carolina,  Kansas,  Georgia,  Iowa, 
Mississippi  and  Texas  have  special  bureaus  for  doing  the  whole, 
or  a  part,  of  the  work  of  an  experiment  station  at  their  agri- 
cultural colleges.  All  of  these  stations  and  colleges  have  ex- 
periment farms  or  plots,  except  North  Carolina,  which  will 
start  its  farm  next  year — and  possibly  Connecticut,  which  has 
only  five  acres. 

Lt  is  thus  seen  that  every  southern  State  has  an  experiment 
station  or  a  bureau  corresponding  thereto  except  Maryland,  a 
chiefly  commercial  State,  Virginia,  Florida  and  Arkansas. 

The  Americans,  always  intensely  practical,  have  developed 
rapidly  the  different  uses  and  applications  of  this  idea.  The 
chief  line  of  work  of  the  older  and  best  equipped  stations  in  this 
country  may  be  indicated  as  follows : — 

Connecticut  experiment  station  : — Fertilizers,  soils,  feeding 
experiments. 

North  Carolina: — Fertilizers,  home  sources  of  manures,  marls, 
phosphates,  soils. 

New  Jersey: — Manures,  field  experiments,  feeding  experi- 
ments. 

New  York  (Geneva): — Horticulture,  varieties,  field  experi- 
ments, feeding  and  dairy  experiments. 

Massachusetts: — Fertilizers,  field  experiments,  horticulture. 

Ohio: — Field  experiments,  botanical  and  chemical  work. 

Louisiana: — Sugar  experiment  station,  etc. 

An  experiment  station  is  not  a  "  model  farm."  The  agricul- 
tural experiment  station  is  simply  an  organization  for  the  study 
of  science  applied  on  the  farm  and  in  the  industries  based 
immediately  upon  the  products  of  the  farm.  The  experiment 
station  has  its  chemical,  botanical  and  biological  laboratories;  its 
plant  houses,  experimental  plots  and  stables.  The  last  are  as 
much  laboratories  as  the  former.  The  aim  everywhere  is  to 
ascertain  what  science  teaches  in  these  special  relations. 
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On  the  other  hand  the  "  model  farm"  makes  rural  economy  its 
chief  study.  Its  aim  is  practical  success.  It  has  the  best  land, 
most  convenient  houses,  best  machinery  and  tools  and  finest  ani- 
mals, and  it  should  make  the  biggest  crops,  finest  fruit  and  fat- 
test stock  at  the  least  cost.  The  experiment  station  must  spend 
money  to  learn;  the  "model  farm"  should  make  money.  To 
conduct  an  experiment  station  we  get  a  scientific  man  ;  to  con- 
duct a  "  model  farm"  we  employ  an   intelligent,  shrewd  farmer. 

The  New  York  Experiment  Station  at  Geneva  will  illustrate 
what  we  mean.  From  the  report  of  the  Treasurer  of  this  station 
for  the  year  ending  September  30,  1885,  we  get  the  following 
facts : 

Total  expenditures $20,085 

Of  which  there  was  paid  in  salaries  to  scientific  men  and 

their  assistants 8,995 

For  labor 4,490 

The  expenses  of  the  chemical  and  botanical  laboratories  of 
field,  garden  and  feeding  experiments  make  up  the  balance  of  the 
amount. 

On  the  credit  side  of  the  account  there  is  the  sum  of  $780.41 
from  the  sale  of  produce.  This  is  the  most  extensive  station  in 
the  country,  and  its  work  is  chiefly  in  the  field,  the  garden  and 
the  stable.  This  station  owns  125  acres  of  land,  but  uses  only 
about  30  acres  in  actual  experiments. 

We  have  entered  into  this  explanation  of  what  an  experiment 
station  is  to  prevent  misunderstanding  about  our  new  undertak- 
ing. The  addition  of  land  to  the  equipment  of  the  North  Car- 
olina Experiment  Station  does  not  mean  that  we  will  "run"  a 
"model  farm."  No  more  land  will  be  cultivated  than  is  abso- 
lutely necessary  for  obtaining  accurate  results,  and  not  a  dollar 
will  be  spent  for  ornament  or  for  show.  It  is  to  be  simply  a 
field  laboratory.  The  Station,  which  has  a  chemical  laboratory 
at  the  Agricultural  Department  building,  adds  to  itself  a  labor- 
atory in  the  field.  In  the  chemical  laboratory,  analyses  of  fer- 
tilizers, soils,  marls,  composts,  feeding  stuffs,  &c,  will  be  made 
as  heretofore.     In  the  field  laboratory,  experiments  will  be  made, 
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in  the  language  of  The  Code,  "on  the  nutrition  and  growth  of 
plants,  with  a  view  to  ascertain  what  fertilizers  are  best  suited  to 
the  various  crops  of  the  State;"  on  "new  agricultural  industries 
adapted  to  the  various  climates  and  soils  of  this  State/'  on  "drain- 
age and  irrigation/'  on  "the  diseases  of  cattle  and  other  domestic 
animals,"  "relating  to  the  ravages  of  insects,"  &c. 

The  experiment  farm  is  located  northwest  of  Raleigh  one  and 
a  half  miles,  at  the  State  Fair  grounds.  The  State  Agricultural 
Society  gave  about  25  acres,  and  the  Board  of  Agriculture  pur- 
chased 10  acres  additional  at  $50  per  acre.  The  soil  is  poor  and 
thirsty,  but  is  in  many  respects  well  adapted  to  the  purposes  of 
experiment.  During  the  year  1886  only  a  modest  start  will  be 
made.  The  experimental  ground  must  be  carefully  examined, 
laid  off  and  drained-;  and  roads  and  walks  must  be  made.  The 
most  necessary  buildings  will  be  erected  on  the  land  which  the 
Board  owns.  The  year  will  be  chiefly  taken  up  with  this  work 
of  preparation,  and  little  in  the  way  of  practical  results  is  to  be 
expected. 

North  Carolina  farmers  will  rejoice  at  this  step  of  progress, 
and  it  is  to  be  hoped  that  the  Station,  in  its  complete  form,  will 
receive  their  renewed  support  and  encouragement. 

The  following  list  shows  the  number  and  character  of  analyses 
made  during  the  year,  1885  : 

Articles  Analyzed.  Number. 

Fertilizers,  official  (134),  unofficial  (56) 190, 

Composts 7 

Marls  53 

Phosphates,  rocks  (20),  and  natural  phosphates  (4) 24 

Soils 13 

Kainite  (5),  sulphate  of  potash  (1),  muriate  of  potash  (1) 7 

Cotton  seed  meal  (10),  hulls  (1),  hull  ash  (1) 12 

Rice  "Flour"  (1),  and  "Polish"  (1) 2 

Dissolved  Bone  (1),  and  Bone  meal  (4) 5 

Fish  Scrap  (2),  ammonite  (1),  dried  blood  (1) 4 

Screenings  (1),  tobacco  sterns  (2),  rotted  tan  bark  (1),  muck  (1) 5 

Nitrate  of  soda  (1),  sulphate  of  ammonia  (1) 2 

Bugs  (1),  wheat  insects  (1) 2 
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Meal  (1),  Ship  stuff  (1) 2 

Butter  (1),  buttermilk    (1),  cream    tartar   (3),  tin    foil    (1),  window   cur- 
tain (1) „ 7 

Urine  (1),  hog's  heart  (1) 2 

Minerals  identified 95 

Boiler  incrustation  (1),  residue  soil  solution  (1) 2 

Gold  ores  (15),  iron  ores  (3),  gypsum  (3),  graphite  (1)  22 

Waters,  health  analysis 16 

Waters,  mineral  analysis 34 

Coals  — 15 

521 

The  Dumber  of  analyses  made  during  1881,  was  450;  during 
1882,  459;  during  1883,  it  was  453;  during  1884  (phosphates), 
was  642. 

The  following  publications  were  made  by  the  Experiment 
Station,  under  the  direction  of  the  Board,  during  the  year  1885: 

Name.  No.  Copies. 

Bulletin  No.  1,  Partial  Spring  analyses  of  fertilizers 5,000 

Report  for  1884,  (250  copies  of  which  were  bound) 10,000 

Bulletin    No.   2,  Spring  analyses  of  fertilizers,  complete.  10,000 

"     3,  Fall  analyses  of  fertilizers,  partial 500 

"     4,  Analyses  of  composts,  fertilizing  materials,  &c 500 

"     5,  Fall  analyses  of  fertilizers,  partial 500 

"     6,  Diseases  of  stock,  insects,  &c 500 

"  "     7,  "What  the  valuations  of  fertilizers  mean" 2,000 

These  publications  and  any  back  publications  remaining  on 
hand  are  sent  to  citizens  of  North  Carolina,  free  of  charge,  on 
application.  Nearly  all  of  the  above  have  been  mailed  to  a  list 
of  persons  who  have  sent  us  their  names  in  the  past,  and  but 
few  remain  on  hand. 


; 


THE  FERTILIZER  CONTROL  AND  THE  TRADE 


DURING    18S5. 


The  Experiment  Station  was  established  chiefly  to  give  pro- 
tection to  the  farmers  of  North  Carolina  in  the  purchase  of  ferti- 
lizers. The  analysis  of  fertilizers  which  constituted  its  earliest 
work  has  continued  to  be  the  most  important  portion,  although 
it  is  no  longer  the  largest  part  of  its  work. 

The  law  is  found  in  sections  2190  to  2196  of  The  Code.  It 
was  a  wise  provision  of  the  law  which  gave  the  farmer  this  pro- 
tection at  the  time  it  did.  The  fertilizer  trade  was  just  being 
established  in  the  State  and,  while  there  were  many  excellent 
articles,  there  were  many  worthless  ones  which,  through  igno- 
rance more  than  fraud,  were  offered  the  farmers  of  the  State, 
who  had  no  means  whatever  of  selecting  the  good.  This  was 
remedied  by  the  system  of  careful  inspection  and  analysis  which 
the  Legislature  of  1877  gave  the  State  and  which  is  still  in  force. 
The  condition  of  the  trade  in  fertilizers  has  steadily  improved, 
year  by  year,  since  that  time.  If  this  control  had  not  been  es- 
tablished, it  is  safe  to  say  that  not  one-half  the  fertilizer  now 
sold  would  find  consumption  with  us. 

This  system  of  fertilizer  control  is  based  upon  two  simple 
principles:  first,  the  license  of  the  manufacturer  to  sell  a  brand 
or  article  of  a  guaranteed  composition  and  grade;  second,  the 
inspection  and  analysis  of  all  fertilizers,  when  licensed,  to  see 
that  this  guarantee  is  sustained.  The  first  requirement  involves 
a  formal  announcement  and  an  exact  statement  by  the  manufac- 
turer of  what  he  proposes  to  sell.  No  particular  grade  or  com- 
position is  named  in  the  law,  but  the  Commissioner  of  Agriculture 
is  authorized  to  admit  to  competition  in  the  trade  of  the  State 
every  description  or  grade  of  article  which  can  be  reasonably 
supposed  to  meet  the  wants  of  any  crop  or  farm. 
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From  the  nature  of  a  fertilizer  its  purchaser  cannot  judge  of 
its  character  or  richness,  as  the  purchaser  of  sugar  or  salt  can  of 
the  quality  of  those  articles.  The  farmer  must  call  in  the  help 
of  the  chemist  to  dissect  the  sample,  weigh  its  valuable  ingre- 
dients and  estimate  its  worth.  It  is  just  this  that  the  State  has 
provided  shall  be  done  once  for  all  of  its  agriculturists  through 
the  Experiment  Station. 

REGULATIONS    OF    THE    FERTILIZER   CONTROL. 

Manufacturers  are  required  to  take  out  annually  a  license,  for 
which  they  pay  $500,  and  file  with  the  Commissioner  of  Agri- 
culture their  stamp  or  brand,  which  the  law  requires  shall  in- 
clude the  guaranteed  analysis  of  the  article  and  must  be  uniform 
upon  all  packages,  and  which  cannot  be  changed  during  the  year 
for  which  the  license  is  taken.  The  license  is  required  upon 
each  different  "brand  or  quality."  Every  such  brand  has  then 
the  freedom  of  the  whole  State.  Experience  has  proved  that 
this  plan  is  the  fairest  and  best  for  all  concerned.  It  is  simple, 
can  be  easily  carried  out,  and  causes  the  manufacturer,  the  dealer 
and  the  farmer  alike  the  least  trouble. 

The  following  ruling  of  the  Board  of  Agriculture  further 
defines  the  classes  of  articles  which  are  taxable: 

"At  a  meeting  of  the  Board  of  Agriculture,  October  15th,  1879,  it  was  resolved 
that  the  following  articles  shall  be  admitted  free  of  tax,  with  such  additions  or 
changes  as  may  afterwards  be  made  by  the  Executive  Committee,  upon  consulta- 
tion with  the  chemist,  viz  :  Ground  bone,  bone  ash,  ground  bone  black,  ground 
phosphate  rock,  or  other  mineral  phosphate,  nitrogenous  organic  matter  com- 
mercially free  from  phosphoric  acid  and  potash,  nitrate  of  soda,  nitrate  of 
potash  (saltpetre),  sulphate  of  ammonia,  muriate  of  ammonia,  kainite,  sulphate 
of  magnesia,  sulphate  of  potash,  sulphate  of  soda,  muriate  of  potash,  lime, 
plaster,  ground  cracklings,  ground  tankage,  salt  and  oil  of  vitriol." 

Upon  the  following  articles  the  license  tax  will  be  exacted  : 

"Any  of  the  above  articles,  or  others,  sold  for  fertilizing  material  under  any 
trade-mark  or  proprietary  brand;  upon  dissolved  bone,  dissolved  bone  black, 
dissolved  mineral  phosphates  (all  acid  phosphates  or  superphosphates),  and  upon 
any  two  or  more  of  the  articles  mentioned  in  the  first  list,  if  combined  either 
chemically  or  mechanically." 
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To  make  plain  the  requirements  of  the  law  in  the  matter  and 
to  secure  uniformity,  the  following  scheme  is  reconmiended  for 
the  brand  : 

(Weight  of  bag) 

(Name  of  brand) 

(Trade- mark) 

(Manufacturer's  address) 

Analysis (date) 

Available  phosphoric  acid per  cent. 

Nitrogen  (or  ammonia,  if  claimed) " 

Potash,  (if  claimed) " 

North  Carolina  privilege  tax  paid. 

The  phosphoric  acid  should  not  be  expressed  as  bone  phos- 
phate alone.  By  available  phosphoric  acid  is  meant  the  sum  of 
the  soluble  and  the  so-called  "reverted." 

The  methods  of  the  Association  of  official  agricultural  chem- 
ists are  used.  Total  nitrogen  will  be  determined  and  credit 
given  for  all  available  forms.  Owing  to  the  difficulty  in  dis- 
criminating between  the  different  sources  whence  nitrogen  is  ob- 
tained in  compound  superphosphates,  it  is  not  attempted  to  give 
a  different  valuation  to  each  different  nitrogenous  material  in 
these  articles.  But  leather  scrap,  horn  scrap,  wool-waste  and 
similar  materials  are  considered  as  fraudulently  present  in  such 
goods,  unless  special  mention  is  made  on  the  bags.  Special 
steps  will  always  be  taken  to  detect  their  presence,  and  when 
found  in  any  sufficient  amount  to  affect  the  value  of  the  goods, 
mention  will  be  made  of  the  fact.  Nitrogen  may  be  expressed  as 
such  or  as  ammonia.  The  potash  referred  to  is  that  soluble  in 
water.  It  should  be  expressed  simply  as  potash  (K20).  The 
percentages  may  be  given  within  reasonable  limits.  These  limits 
should  not  be  greater  than  two  per  cent,  on  the  available  phos- 
phoric acid,  J  per  cent,  on  the  nitrogen,  and  J  per  cent,  on  the 
potash. 

Samples  of  fertilizers  are  drawn  under  the  supervision  and 
immediate  direction  of  the  Commissioner  of  Agriculture.  Great 
care  is  taken  to  get  the  fairest  possible  sample  of  the  brand 
offered   for  sale.     Every  possible  precaution,  fairly  within  the 
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powers  of  an  inspector,  is  taken  to  attain  this  end.  The  analyses 
of  official  samples  only  are  published. 

The  chemist  of  the  Agricultural  Experiment  Station  receives 
the  sample  with  a  number  only.  He  does  not  know  the  name 
of  the  brand  until  his  report  of  analysis  is  put  on  file  in  the 
Commissioner's  office.  When  this  has  been  done,  the  actual 
returns  of  the  analysis  are  compared  with  the  composition  guar- 
anteed or  branded  on  the  bag.  The  manufacturer  and  the  dealer 
or  agent  selling  the  same  then  receive  copies  of  the  analysis. 
If  the  article  is  shown  by  the  analysis  to  be  deficient  at  any 
point,  the  manufacturer  or  agent  has  an  opportunity  to  correct 
the  mistake.  The  matter  having  been  fully  decided,  the  analy- 
sis is  published  in  the  papers  of  the  State.  In  all  cases  where 
the  law  is  uot  satisfied  promptly,  its  penalties  are  exacted. 

The  analyses  made  for  farmers,  dealers,  &c,  on  their  samples 
are  for  their  personal  use,  but  these  are  not  published  by  the 
Station  or  allowed  to  be  used  in  any  way  in  the  place  of  the 
official  analyses  of  the  samples  drawn  by  the  State's  inspectors. 
Our  certified  and  sealed  duplicates  of  official  analyses  will  be 
furnished  gratis  to  the  manufacturers  and  their  agents. 

The  fertilizer  control,  as  organized  in  the  State,  has  supplied 
just  what  is  needed  for  the  protection  of  the  farmer  in  the  intel- 
ligent use  of  fertilizers,  without  giving  rise  to  any  artificial  or 
unnecessary  restrictions  on  trade.  It  is  believed  that  the  law  of 
this  State  is  superior  to  every  other  fertilizer  law  in  these  respects. 
It  creates  no  artificial  or  arbitrary  limits  to  the  composition  of 
fertilizers.  It  insures  perfectly  good  faith  between  manufac- 
turer, agent  and  consumer.  It  is  simple  and  requires  a  mini- 
mum of  machinery,  of  expenditure  aud  of  espionage,  a  thing  dis- 
tinctively disagreeable  to  all  American  citizens.  Its  history 
will  show  that  its  execution  involves  the  fewest  difficulties  or 
embarrassments  for  all  concerned. 

FERTILIZERS   DURtNG    1885. 

Under  this  control  the  trade  in  fertilizers  has  continued  in  a 
healthy  state  during  the  past  two  years.     The  following  table 


FERTILIZER   SALES    AND    MANUFACTURES. 


21 


shows  the  number  and  description  of  fertilizers  licensed  to  be 
sold  in  North  Carolina  during  the  years  1881,  '82,  '83,  '84  and 
'85. 

1881.  1882.  1883.  1884.  1885. 
"Acid  phosphates,"  or  simple  superphosphates..       8        10        11  7  9 

Superphosphates  with  potash 9        15        15        10        10 

Ammoniated   superphosphates. 40        55        67        59        63 

Natural  guanos 13  2  3  2 

Agricultural  lime 112  11 

Specialties 2  1         

59       86       92       80       85 

Where  did  these  fertilizers  come  from?  It  would  be  interest- 
ing to  know 'where  all  the  fertilizers  sold  in  this  State  are  made. 
This  is  not  so  easy  to  ascertain  as  one  would  suppose.  Some 
merchants  have  their  goods  made  partly  at  one  place  and  partly 
at  another.  In  compiling  the  next  table  we  have  ascertained 
as  far  as  possible  where  each  brand  sold  in  the  State  in  each  of 
the  years  from  1880  to  1885  inclusive  was  manufactured,  and  have 
credited  it  to  that  State.  Where  this  could  not  be  ascertained, 
we  have  credited  the  article  to  the  address  of  the  general  agent 
or  merchant  selling  it.  In  this  way,  North  Carolina  and  the 
neighboring  States  have  probably  a  few  too  many  to  their  credit. 

WHERE   THE    FERTILIZERS    ARE    MANUFACTURED. 


1880. 

1881. 

3 

2 

6 

3 

2 

25 

1882. 

1883. 

1884. 

1885. 

Massachusetts 

2 
1 
3 
3 
2 
21 

2 
4 
3 
1 

2 
42 

1 
17 

6 
14 

2 
3 
2 
1 

2 
30 

20 

8 

12 

3 

Connecticut 

2 
5 
1 
2 

45 
1 

15 
6 
9 

3 

New  York 

4 

New  Jersey 

2 

Delaware 

4 

Maryland  

31 

Pennsylvania 

7 
3 
5 

9 
3 
6 

18 

North  Carolina 

9 

South  Carolina 

11 

Totals 

47 

59 

86 

92 

80 

85 

It  is  gratifying  to  note  that  North  Carolina  has  at  least  made 
a  beginning  at  the  business  of  manufacturing  her  own  manures. 
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The  last  three  years,  the  Southern  States,  at  the  bottom  of  the 
column,  show  a  decided  improvement  in  this  business.  Where 
the  States  of  Virginia,  North  Carolina  and  South  Carolina  sold 
only  fifteen  brands  in  1880,  they  now  sell  thirty-eight. 

The  progress  of  the  trade  may  be  briefly  stated,  as  follows: 
Forty-two  brands  of  fertilizers  were  sold  in  1879,  forty-eight  in 
1880,  fifty-nine  in  1881,  eighty-six  in  1882,  ninety-two  in  1883, 
eighty  in  1884,  and  eighty-five  in  1885.  Sixty  thousand  tons 
were  sold  in  1879,  the  year  after  the  establishment  of  the  Station, 
eighty  thousand  in  1880,  eighty-five  thousand  in  1881,  ninety-two 
thousand  in  1882,  ninety-five  thousand  in  1883,  ninety-five  thous- 
and in  1884,  and  probably  a  little  less  in  1885.  During  the 
same  time  the  price  of  fertilizers  has  been  as  follows:  In  1879 
phosphoric  acid  was  estimated  to  cost  in  North  Carolina,  on  the 
average,  for  soluble,  12J  cents;  for  reverted,  or  precipitated,  9 
cents  per  pound.  Ammonia  cost  22  cents,  and  potash  8  cents  per 
pound.  In  1880  the  same  prices  ruled.  In  1881  available 
phosphoric  acid  was  worth  12J  cents,  while  ammonia  went  up  a 
little  and  cost  18.9  ceuts,  on  the  average,  per  pound,  potash  re- 
maining the  same.  In  1882,  owing  to  the  introduction  of  a 
large  quantity  of  the  German  potash  salt,  the  price  of  potash  in 
manipulated  goods  went  down  to  6  cents,  while  ammonia  went 
up  to  25  cents,  and  available  phosphoric  acid  remained  at  12J 
cents  per  pound.  In  1883  the  activity  in  the  South  Carolina 
phosphates  reduced  the  cost  of  available  phosphoric  acid  to  our 
farmers  to  10  cents,  while  ammonia  cost  them  only  22J,  potash 
remaining  still  at  6  cents  per  pound.  In  1884  available  phos- 
phoric acid  declined  still  further  to  9  cents,  ammonia  to  20  cents, 
and  p  )tash  remaining  still  the  same,  viz:  6  cents  per  pound. 
In  the  spring  of  1885  the  figures  remained  the  same,  except  for 
potash,  which  was  reduced  to  5  cents  per  pound.  At  the  close 
of  1885  a  conference  of  the  State  chemists  of  Virginia,  North 
Carolina,  South  Carolina,  Georgia  and  Alabama,  agreed  to  intro- 
duce a  new  basis  of  calculation,  as  will  be  explained  below,  and 
fixed  the  figures  for  use  in  calculating  the  commercial  values  at  the 
seaboards  of  these  States  at  7 J  cents  for  available  phosphoric 
acid,  16  cents  for  ammonia  and  5  cents  for  potash  per  pound. 
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The  average  composition  of  the  ammoniated  superphosphates 
with  potash  (so-called  complete  fertilizers)  for  each  year  was  as 
follows: 

AMMONIATED    SUPERPHOSPHATES,    WITH    POTASH. 

AVERAGE    IN 

1880.  1882.  1883.  1884.  1885. 

Available  phosphoric  acid 7.40  8.91  8.59  8.15  9.13 

Ammonia 2.70  2.60  2.33  2.67  2.65 

Potash 1.30  1.82  2.18  2.13  2.34 

Valuation  on  the  1885  basis 25.42  28.26  26.96  27.28  29.37 

In  calculating  the  valuations,  the  same  figures  have  been  ap- 
plied to  the  average  analysis  of  each  year  for  the  purpose  of 
comparing  them.  These  figures  prove  forcibly  that  there  has 
been  a  gradual,  but  steady  improvement  in  the  quality  of  this  kind 
of  fertilizer  from  1880  to  1885.  By  the  same  analyses  the  aver- 
age per  cent,  of  available  phosphoric  acid  has  increased  from 
7.40  in  1880,  to  9.13  in  1885,  the  average  per  cent,  of  pot- 
ash has  increased  from  1.30  in  1880,  to  2.34  in  1885,  while  the 
per  cent,  of  ammonia  remains  remarkably  near  one  figure  for 
all  the  years,  except  1883,  when  ammoniates  were  unusually 
scarce.  Thus  the  valuation  of  the  average  fertilizer,  using  the 
prices  of  1885  for  all  analyses  alike,  has,  with  a  few  fluctuations 
steadily  climbed  up  from  $25.42  per  ton  in  1880,  to  $29.37  per 
ton  in  1885.  The  most  remarkable  thing  is  that  during  this 
period,  1880  to  1885,  the  actual  cash  prices  paid  by  North  Caro- 
lina farmers  for  these  fertilizers  has  declined  from  $40.00  to 
$30.00  per  ton.  The  actual  selling  price  has  declined  $10.00 
per  ton,  while  the  quality  or  grade  has  improved  $4.00  worth 
on  the  ton,  making  a  total  gain  to  our  farmers  of  $14  per  ton. 

This  means  that  North  Carolina  farmers  could  get  in  1885  for 
three  million  of  dollars  what  they  had  to  pay  four  millons  for 
in  1880 — yes,  and  get  an  article  one-sixth  better  than  the  1880 
article  was. 

The  cost  of  ingredients  of  fertilizers  to  manufacturers,  especially 
of  phosphates,  has  declined  somewhat,  but  not  enough  to  account 
for  a  gross  difference  of  $14  per  ton,  for  that  is  what  the  difference 
is  between  1880  and   1885,  on  a  fertilizer  of  the  same  grade. 
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Manufacturers  of  fertilizers  will  tell  you,  and  tell  you  correctly, 
what  the  true  explanation  is.  Competition,  or  something  else  in 
the  development  of  this  great  industry,  has  reduced  the  price  of 
fertilizers  to  the  farmers  from  a  price  which  included  big  profits, 
to  a  price  which  now  includes  a  very  low  margin  of  profit,  while 
the  regular  analysis  and  publication  of  the  composition  of  the 
fertilizers  by  the  fertilizer  control  stations,  has  induced  their 
makers  to  steadily  improve  them. 

ANALYSES   OE    FERTILIZERS   FOR    1884. 

The  figures  used  in  estimating  the  relative  commercial  values 
of  ammoniated  superphosphates  and  similar  manures  during 
1884,  were : 

Available  phosphoric  acid 9  cents  per  lb. 

Ammonia 20     "         " 

Potash 5     "         " 

These  relative  valuations  merely  furnish  a  convenient  method 
of  summing  up  the  results  of  the  analyses  and  of  comparing 
them.  They  are  not  intended,  of  course,  to  fix  the  price  at 
which  the  articles  ought  to  be  sold  all  over  the  State.  Differ- 
ence in  freights  to  different  points  renders  this  impossible. 
Neither  do  they  represent  the  agricultural  value  of  the  articles. 
This  is  a  very  different  thing  indeed  from  the  commercial  or 
market  value  of  an  article.  The  actual  agricultural  value  of  a 
manure,  applied  to  a  particular  soil  or  crop,  depends  upon  a  great 
number  of  conditions,  the  properties  of  the  soil,  the  cultivation, 
variations  in  the  weather,  &c,  as  well  as  the  properties  of  the 
manure.  The  agricultural  value  and  the  commercial  value  have 
no  fixed  relation,  in  fact;  although  in  using  fertilizers  we  always 
hope  and  expect  that  the  value  to  us  in  the  field  will  exceed  their 
cost  enough  to  give  us  a  profit. 

A  conference  of  the  State  chemists  of  Virginia,  North  Caro- 
lina, South  Carolina,  Georgia  and  Alabama,  in  September  1885, 
agreed  upon  a  new  plan  for  estimating  these  values,  which  will 
be  uniform  for  all  these  States.  This  new  plan  does  not  apply  to 
our  analyses  below  for  1885,  but  it  will  be  well  to  explain  it 
here. 
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The  values  we  shall  give  in  connection  with  the  analyses  of 
fertilizers  in  1886,  will  represent  the  relative  commercial  cash 
values  at  our  seaboard,  that  is  at  Wilmington,  Beaufort,  New- 
bern,  Washington,  Edenton  or  Elizabeth  City.  They  will  ap- 
ply as  well  to  points  like  Portsmouth  (Norfolk)  and  West  Point. 
To  ascertain  the  cash  value  for  interior  points,  it  will  be  neces- 
sary to  add  the  freight  from  the  port  of  entry  to  that  point.  In 
case  of  fertilizers  manufactured  in  the  interior  of  the  State,  it 
will  be  necessary  to  add  to  the  value  which  we  report  the  amount 
of  freight  for  one  ton  from  Wilmington,  Portsmouth  or  the  usual 
port  for  that  place.  For  example,  to  ascertain  the  commercial 
cash  value  of  a  ton  of  fertilizer  at  Raleigh,  add  to  our  value  at 
the  seaboard  the  amount  of  freight  for  one  ton  from  Wilming- 
ton, or  Portsmouth,  as  the  case  may  be.  At  Charlotte,  add  to 
the  reported  value  the  freight  from  Charleston,  Wilmington  or 
West  Point,  and  so  for  every  other  point. 

This  plan  differs  materially  from  the  plan  previously  pursued, 
and  we  ask  especial  attention  to  this.  The  plan  followed  by  the 
Station  in  1885  and  all  previous  years,  in  common  with  most  of 
the  bureaus  of  the  same  kind,  was  to  ascertain  the  average  cash 
value  of  fertilizers  at  the  chief  interior  centres  of  the  trade,  such 
as  Raleigh  and  Charlotte,  and  to  base  the  estimates  upon  this. 
This  plan,  always  very  unsatisfactory,  became  entirely  impracti- 
cable when  the  competition  of  different  fertilizer-manufacturing 
centres  cut  down  the  prices  to  the  lowest  margin  of  profits.  The 
figures  agreed  upon  by  all  these  States  for  use  the  next  season 
are: 

AT   THE   SEABOARD: 

"Available"  phosphoric  acid lh  cents  per  pound. 

Ammonia 16       "        "         " 

Potash 5       " 

To  illustrate  the  significance  and  application  of  the  new  plan 
aud  figures  :  suppose  an  acid  phosphate  on  sale  at  Wilmington 
contains  12 J  per  cent,  of  soluble  and  reverted  phosphoric  acid 
(which  together  are  called  "available").     12J  pounds  in   100  is 
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250  pounds  in  a  ton.  Multiply  250  by  7J  cents,  the  figure  for 
1  lb.  "available/7  and  you  get  $18.75  as  the  cash  value  of  the 
article  at  retail.  Now  this  signifies  that  the  man  who  pays  cash 
can  get  that  article  at  Wilmington  at  that  price,  the  way  the 
market  stands  at  present.  Or,  supposing  the  freight  to  Char- 
lotte is  $2.50,  the  man  who  pays  cash  in  Charlotte  can  get  that 
article  at  $21.25;  which  is  the  Wilmington  cash  value  with 
freight  added. 

This  must  not  be  understood  as  applicable  to  airy  but  cash 
purchasers. 

On  the  one  hand,  the  man  who  buys  largely,  or  offers  other 
inducements,  will  get  his  fertilizer  cheaper.  On  the  other,  the 
farmer  who  promises  to  pay  in  a  fluctuating  staple  next  Novem- 
ber must  expect  to  pay  considerable  money  in  addition  for  the 
time  and  risk. 

The  Station  made  134  analyses  of  official  samples  of  commer- 
cial fertilizers  during  1885,  and  56  additional  (unpublished) 
analyses  especially  for  private  persons.  This  is  counting  official 
samples  alone,  1J  analysis  of  each  brand  sold  in  the  State  that 
year ;  or,  counting  all  samples,  2J  analyses  of  each.  This  does 
not  include  the  analyses  of  phosphates,  agricultural  chemicals,  or 
other  ingredients  of  fertilizers. 

The  analyses  in  the  following  tables  were  all  made  on  samples 
drawn  according  to  law  by  the  special  agents  of  the  Department 
of  Agriculture  from  new  lots  of  goods  received  in  the  State  after 
the  beginning  of  the  new  year.  On  the  even  pages  will  be  found 
a  list  of  fertilizers  licensed  to  be  sold  in  the  State  during  the  year, 
with  the  addresses  of  the  manufacturers  or  general  agents.  On 
the  page  opposite  the  name  is  the  analysis  and  relative  valuation 
of  the  fertilizer. 

In  three  instances  two  analyses  are  given  for  one  brand.  In 
these  cases,  resulting  probably  from  carelessness  in  the  mixing 
or  some  mistake  in  bagging  or  shipping,  the  samples  differed 
widely  in  character,  and  it  was  impossible  to  ascertain  which  one 
of  them  correctly  represented  the  true  character  of  the  goods  of 
this  name  on  sale  in  the  State. 
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The  water  given  is  that  lost  by  continual  heating  at  the  tem- 
perature of  boiling  water.  The  insoluble  phosphoric  acid  is  that 
contained  in  phosphates  which  fail  to  dissolve  in  neutral  am- 
monium citrate  solution  (sp.  gr.,  1.09) — Atlanta  method. 
The  soluble  phosphoric  acid  is  that  free  or  in  form  of  phos- 
phates (generally  the  one-lime  phosphate  or  acid  phosphate  of 
lime),  soluble  in  pure  cold  water.  The  "reverted"  is  that  insol- 
uble in  water,  but  dissolving  neutral  in  standard  ammonium 
citrate  solution.  This  is  all  that  the  term  reverted  signifies  here, 
and  it  is  used  simply  to  stand  for  the  phrase,  "  insoluble  in  pure 
water,  but  soluble  in  standard  ammonium  citrate  solution  under 
the  standard  conditions."  It  is  generally  agreed  that  it  is  within 
the  power  of  plants  to  take  up  directly  the  phosphates  so  dis- 
solving, or  in  other  words,  that  these  phosphates  are  "available." 

The  "  total  available  phosphoric"  is  simply  the  sum  of  the 
soluble  and  "reverted"  acid.  The  nitrogen  is  given  as  such,  and 
calculated  to  its  equivalent,  ammonia.  The  potash  is  given  as* 
simple,  uncombined  potash  (K2Oj. 

The  number  of  the  analysis  on  the  Station  books  is  given  in 
the  first  column  at  the  left,  and  the  place  where  this  particular 
sample  was  drawn,  in  the  column  at  the  right  of  the  first  page, 
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Si 


3168 
3103 
3255 

-3276 

3184 


3104 
3180 

3269 


3147 


3258 


3296 


3162 


3164 


3237 


NAME. 


Acid  Phosphate, 


Acid  Phosphate,  L. 

&R., 

Acme  Fertilizer,... 


Americus  Brand  Am- 
moniated  Bone  Su- 
perphosphate, 

Ammoniated  Dis- 
solved Bone, 


Ammoniated  Guano, 
L.  &  R., 

Ammoniated  Phos- 
phate for  Fine  To- 
bacco, 

Ammoniated     Soluble 
Navassa  Guano, 

Anchor  Brand, 


ADDRESS    OF    MANUFAC- 
TURER, OR  GENERAL 
AGENT. 


Anchor  Brand  for  To- 
bacco, 


Arlington  Ammoni- 
ated Soluble  Phos- 
phate, 

Ashepoo  Acid  PhoS' 
phate, 


Baker's     Dissolved 
Bone  Phosphate, 

Baker's  Standard 
Guano, 


Atlantic  Phosphate  Co., 
Charleston,  S.  C, 

Lorentz    &     Rittler,    Balti- 
more, Md., 

Acme  Manufacturing  Co., 
Wilmington,  N.  C, 

Williams,  Clark  &  Co.,  112 
Pearl  street,  N.  Y., 


John  Merryman  &  Co.,  24 
Second  street.  Baltimore, 
Maryland, 

Lorentz  &  Rittler,  10  South 
street,  Baltimore,  Md., 

J.  G.Miller  &  Co.,  Danville, 
Virginia, 


Navassa  Guano  Co.,  Wil- 
mington, N.  C, 

Southern  Fertilizing  Co,, 
1321  Gary  street,  Rich- 
mond, Va., 

Southern  Fertilizing  Co., 
1321  Gary  street,  Rich- 
mond, Va., 

Dambmann  Bros.  &  Co., 
Baltimore,  Md., 


Ashepoo  Phosphate  Co., 
Robertson,  Taylor  &  Co., 
Agents,  Charleston,  S.  C, 

Chemical  Co.,  of  Canton,  32 
and  34  South  Charles 
street,  Baltimore,  Md., 

Chemical  Co.,  of  Canton,  32 
and  34  South  Charles 
street,  Baltimore,  Md. 


SAMPLED    AT 


Shelby, 

Raleigh, 

Oxford, 

Raleigh, 

Shelby, 

J  Raleigh,....  \ 
\  Lumbert'n,  f 

Winston, 

Rocky  Mount,... 

Warren  Plains, 

Asheville, 

Concord, 

Shelby, 

Goldsboro, 


10 


11 


12 


13 


14 
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Water. 

Insoluble 

Phosphoric 

Acid. 

Soluble 

Phosphoric 

Acid. 

Kverted 
Phosphoric 
Acid. 

Total  Availa- 
ble Phospho- 
ric Acid. 

a 

<v 

C 

Si 

-4— 1 

c 
fl'S 

<D     H 

-=.  o 

■Si 

-C 

03 
-*J 

O 

1.55 
3.03 
3.35 

2.23 

2.16 

3.50 
1.85 

5.18 
1.83 

Relative 
Corn.    Value 
per  Ton, 

(2,000  lbs.) 

1 

13.32 
14.84 
11.40 

14.78 

11.10 

j     13.51 
I     11.46 

12.89 
14.65 

3.22 
1.90 
1.32 
0.40 

3.47 

2.45 
4.17 

1.73 
3.20 

7.44 
8.33 
4.59 
7.30 

6.69 

7.25 
6.60 

6.20 
4.33 

3.54 
1.79 
4.72 
3.33 

.     2.70 

2.46 
2.03 

1.88 
5'.79 

10.98 

10.12 

9.31 

10.63 

9.39 

9.71 
8.63 

8.08 
10.12 

$      21.31 
21.25 

9, 

3 
4 

5 

6 

7 

8 
9 

2.54 
2.17 

2.20 

2.80 
1.44 

1.92 
2.35 

3.08 
2.63 

2.67 

3.40 
1.75 

2.33 

2.85 

32.43 

31.88 

29.74 

34.58 

24.38 

29.04 
31.45 

10 
11 
12 

12.83 
13.73 
12.38 
16.25 
14.99 

4.74 
0.84 
3.79 
3.84 
3.99 

4.73 

7.50 
7.34 
7.24 
5.09 

2.49 
2.72 
4.19 
3.82 
3.03 

7.22 
10.22 
11.53 
11.06 

8.12 

2.42 
2.35 

2.94 

2.85 

1.88 
2.89 
0.94 

• 
26.65 

32.68 

21.63 

13 

19.91 

14 

1.79 

2.17 

2.12 

25.41 
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GO 


NAME. 


3229; Baltimore  Soluble  Bone, 

j 

32021  Bone  and  P'ruvian  Guano 

3283 


3136 


3203 


3174 
3494 
3252 
3185 
3268 
3349 
3509 
3107 


"Bos"   Amnioniated  Su- 
perphosphate, 

Bradley's  Patent  Super- 
phosphate of  Lime, 


British  Mixture, 

Calvert  Guano 

Chesapeake  Guano 

Diamond  Soluble  Bone... 


ADDRESS    OP    MANUFAC- 
TURER, OR   GENERAL 
AGENT. 


SAMPLED 
AT 


Baltimore  Guano  Co.,  32  and  34  Smithfield  , 
S.  Charles  St.,  Baltimore,  Md 


Upshur  Guano  Co.,  Norfolk,  Vir- 
ginia, 

Wm.  Davidson  &  Co.,  Box  126 
Baltimore,  Md., 

Bradley  Fertilizing  Co.,  Lewis 
F.  Detrick,  General  Agent,  108 
S.  Charles  St.,  Baltimore,  Md., 

E.  B.  Whitman,  104  S.  Charles 
St.,  Baltimore,  Md., 

P.  Zell  &  Sons,  30  South  Street, 
Baltimore,  Md., 

Chesapeake  Guano  Co.,  21  P.  O. 
Avenue,  Baltimore,  Md., 

Walton,  Whann  &  Co.,  Wil- 
mington, Del., 


Littleton, 
Hillsboro, 
Wilson  .... 


Franklin- 
ton, 


Lumberton 
Statesville, 


Diamond     State    Super- 
phosphate, 

Dissolved    Bone   Phos- 
phate of  Lime,  Pacific, 

Durham  Bull  Fertilizer, 
Eddy  stone  Soluble  Guano 
EdistoAcid  Phosphate... 
Empire  Guano 


Lord  &  Pf)lk,  Odessa,  Delaware,!  Warren 

Plains, 


John  S.  Keese  &  Co.,  10  South 
St.,  Baltimore,  Md., 

Durham  Fertilizer  Co.,  Durham, 
North  Carolina, 

Clark's   Cove   Guano   Co.,    New 
Bedford,  Mass., 

Edisto  Phosphate    Co.,  Charles- 
ton, S.  C, 

Rasin  Fertilizer  Co.,  20  and  22 
South  St.,  Baltimore,  Md., 


Shelby 

Durham.... 
Henderson, 

Shelby 

Raleigh  .... 


15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
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15 
16 

17 
18 

19 
20 
21 


S-, 
S3 


15.78 
11.41 
11.70 
16.12 

16.36 


3    C     . 


o 

s-  - 

o 
3  °-  . 

COP-i  <1 


4.12 


2.43 


1.12 


1.24 


2.45 


"0  3 

*H       Q_,         . 

>  o  .S 


8.07       3.97 


5.65 


«s  o 

<3  _a  .S 

o  ^  o 
H  -q'C 


12.04 


3.55 


6.95      3.57 


9.20 


10.62 


a  ei 

<3     S 

+3  a  c 

.-,  cr  a 


O 


2.81       3.41 


2.22       2.69 


o 

Ph 


r  o 


1.82 


2.61 


8.20      2.49         10.69       2.45!      2.971      1.65 


6.40 


2.78 


9.18 


2.28       2.77 


2.09 


21.67 


32.02 


32.30 


32.77 


29.69 


23 
24 
25 
26 

27 
28 


13.37 


22        12.54 


12.87 
11.48 
11.39 
10.81 
15.26 
15.46 


3.67 


3.02 


1.55 


4.01 


1.96 


1.30 


7.281      1.75  9.03 


1.61 


1.96 


1.63 


6.52 


4.41 


7.94 


5.48        12.00 


3.57 


4.14 


5.54      2.96 


6.26 


1.09      9.90 


2.75 


6.00 


3.01 
2.52 
3.06 


7.98 


12.08 


8.50 


9.27 


12.42 


9.06 


1.61 


1.96 


3.73 


2.21       2.68 


1.80 


2.28 


2.18 


2.77 


2.18 
1.10 
1.75 
1.73 


26.02 
21.60 
25.93 
21.74 
28.20 
26.51 
24.11 
29.12 
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S3 
C 
•  i— « 

-- 
C3 


3186 


5210 


NAME. 


Etiwan  Dissolved  Bone,... 


Etiwan   Guano,, 


3270  Eureka  Ammoniated  Bone 
Superphosphate, 


3105 
3211 
3496 


Excellenza   Soluble    Phos- 
phate, 

Farmer's  Bone  Fertilizer... 


Farmer's  Friend,  . 
Fish  Hawk  Guano. 


ADDRESS  OF  MANUFAC- 
TURER, OR  GENERAL 
AGENT. 


SAMPLED 
AT 


3272  Game  Guano. 


3228 


Giant  Guano. 


3140  Gibbs  &  Co.'s  High  Grade 
Ammoniated  Phosphate, 


3177 
3143 
3172 
3141 

3108 


Good  Luck  Guano. 


High  Grade  Premium 
Guano, 

IXL  Ammoniated  Bone 
Superphosphate, 

Lazaretto  Acid  Phosphate, 


Lister's   Ammoniated  Dis- 
solved Bone  Phosphate, 


Wm.  C.  Bee  &  Co.,  General 
Agents,  Charleston,  S.  C, 

Wm.  C.  Bee  &  Co.,  General 
Agents,  Charleston,  S.  C, 

Atlantic  &  Virginia  Fertiliz- 
ing Co.,  Richmond,  Va., 

Long  &  Dugdale,  37  S.  Gay 
st.,  Baltimore,  Md., 

Enterprise   Fertilizing    Com- 
pany, Tarboro,  N.  C, 

Read  &  Co.,  88  Wall  st.,  N.  Y. 

Freeman,    Mason,    Lloyd    & 
Dryden,  Norfolk,  Va., 

Baltimore  Guano  Co.,  32  &  34 
S.  Charles  St.,  Baltimore, 

Rasin  Fertilizer  Co.,  20  &  22 
South  st.,  Baltimore,  Md., 

E.    J.    Powers,    Wilmington, 
North  Carolina, 

The  Geo.  W.  Miles  Co.,  Mil- 
ford,  Conn., 

Geo.  L.  Arps,  Norfolk,  Va., 


The  Geo.  W.  Miles  Co.,  Mil- 
ford,  Conn., 

Lazaretto  Chemical  &  Fertili- 
zer Works,  G.  W.  Grafflin, 
Prop'r,  Baltimore,  Md., 

Lister  Bros.,  Newark,  N.  J., 


Shelby 

Tarboro,  ... 
Winston,... 

Raleigh 

Tarboro,  ... 
Statesville, 


Winston,... 


Wilming- 
ton, 

Wilming- 
ton, 

Monroe,  ... 


29 
30 
31 
32 
33 

34 

35 

36 

37 
38 
39 


Wilming-    |40 
ton. 


Lumberton 
Wilson,  .... 

Raleigh,.... 


41 
42 

43 
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<u 

15.09 
15.22 

Insoluble 

Phosphoric 

Acid. 

Soluble 

Phosphoric 

Acid. 

Reverted 

Phosphoric 

Acid. 

Total  Availa- 
ble Phospho- 
ric Acid. 

a 

&c 
o 

i- 

-1-9 

% 

o 

c  a 
a>  o 

"5  a 
.5  a 

Z< 

J3 

zn 

03 

O 

Ph 

Relative 
Com.  Value 
per  Ton, 

(2,000  lbs.) 

29 

1.96 
2.30 

9.50 
4.30 

3.20 

4.77 

12.70 
9.07 

$         22.86 

30 

2.55 

3.10 

1.55 

30.27 

31 

10.10 
13.71 

1.33 
3.54 

8.16 
6.79 

2.67 
2.11 

10.83 
8.90 

2.29 
2.60 

2.78 
3.16 

30.61 

32 

2.06 

30.72 

33 

9.88 

*4.35 

5.40 

2.63 

8.03 

2.19 

2.66 

2.42 

27.51 

34 

13.09 

1.64 

6.32 

3.92 

10.24 

1.58 

1.91 

1.47 

27.56 

35 

36 

13.54 

4.92 

3.45 

5.01 

8.46 

1.74 

2.11 

2.27 

25.94 

37 

15.68 

2.69 

4.88 

4.20 

9.08 

2.25 

2.73 

1.96 

29.22 

38 

20.15 

2.97 

3.72 

4.73 

8.45 

2.57 

3.12 

1.87 

29.56 

39 

19.48 

3.18 

6.00 

2.24 

8.24 

2.17 

2.64 

1.22 

26.61 

40 

20.69 

1.97 

5.03 

4.29 

9.32 

1.86 

2.26 

1.72 

27.54 

41 

19.13 

3.26 

5.95 

2.07 

8.02 

2.26 

2.74 

2.40 

27.80 

42 

11.98 

3.82 

8.80 

4.00 

12.80 

23.04 

43 

16.42 

1.07 

8.61 

2.43 

11.04 

2.60 

3.16 

1.64 

34.15 

♦Note. — Insoluble  is  from  fine  steamed  bone. 
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3230 
3173 
3257 
3139 
3232 
3203 
3138 
3208 
3213 
3144 


ADDRESS  OF  MANUFAC- 
TURER, OR  GENERAL 
AGENT. 


3231 

3182 
3207 

3212 

3114 


Lister's    Plain    Dissolved 
Bone, 

Long's  Prepared  Chemicals 

National  Tobacco  Fertilizer 

Navassa  Acid  Phosphate... 

New  Era  Champion  Guano, 

Norfolk  Fertilizer  and  In- 
secticide, 

Orchilla  Guano 

Owl  Brand  Guano 

Owl  Brand  Tobacco  Guano, 

Patapsco  Ammoniated  Sol- 
uble Phosphate, 

Patapsco  Guano 

Peruvian  Guano  No.  1, 
Lobos, 

Peruvian  Mixture 

Piedmont  Special  Fertilizer 

Piedmont   Guano    for   To- 
bacco, 

Pine    Island    Ammoniated 
Phosphate, 


Lister  Bros.,  Newark,  N.  J... 


Long  &  Dugdale,  37  S.  Gay 
street,  Baltimore,  Md., 

Travers,  Snead  &  Co.,  Rich- 
mond,  Va., 

Navassa  Guano  Co.,  Wilming- 
ton, N.  C, 

Upshur  Guano  Co.,  Norfolk, 
Virginia, 

Styron,  Whitehurst  &  Co., 
Norfolk,  Va., 

Travers,  Snead  &  Co.,  Rich- 
mond, Virginia, 

Davie  &  Whittle,  Petersburg, 
Virginia, 

Davie  &  Whittle,  Petersburg, 
Virginia, 

Patapsco  Guano  Co.,  14  South 
Holliday  st.  Baltimore,  Md., 

Patapsco  Guano  Co.,  14  South 
Holliday  st.,  Baltimore,  Md., 

Hurtado  &  Co.,  New  York, 
N.  Y., 

American  Fertilizer  Co.,  Nor- 
folk, Va., 

Piedmont  Guano  and  Mfg.Co., 
383  Charles  street,  Balti- 
more, Md., 

Piedmont  Guano  and  Mfg.Co., 
383  Charles  street,  Balti- 
more, Md., 

Quinnipiac  Fertilizer  Co., 
New  London,  Conn., 


SAMPLED 
AT 


Goldsboro.. 

Monroe 

Henderson 

Wilson 

Kinston .... 

Washing- 
ton, 

Wilson 

Littleton... 

Franklin- 
ton, 

Weldon 

Wilming- 
ton, 

Lumberton 

Franklin- 
ton, 

Franklin- 
ton, 

Laurin- 
burg, 


44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

58 

59 
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CD 

Insoluble 

Phosphoric 

Acid. 

Soluble 

Phosphoric 

Acid. 

Reverted 

Phosphoric 

Acid. 

Total  Availa- 
ble Phospho- 
ric Acid. 

Nitrogen. 

Equivalent  to 
Ammonia. 

Potash. 

Relative 
Com.  Value 
per  Ton, 
(2,00.0  lbs.) 

44 

14.86 
11.29 

0.04 
3.80 

13.91 
7.43 

1.43 
3.38 

15.34 
10.81 

$         27.61 

45 

2.57 

22.03 

46 

10.28 

2.93 

4.40 

4.26 

8.66 

1.64 

1.99 

3.14 

26.69 

47 

15.82 
14.68 

3.17 
1.65 

6.95 
4.37 

3.80 
4.16 

10.75 

8.53 

1.80 
3.72 

21.15 

48 

1.77 

2.15 

27.67 

49 

see 

below, 

page  38. 

50 

see 

below 

page  39. 

51 

14.01 

3.59 

7.33 

2.53 

9.86 

1.62 

1.97 

1.95 

27.57 

52 

14.79 

1.14 

8.38 

1.34 

9.72 

2.50 

3.03 

2.61 

32.22 

53 

13.46 

4.13 

7.09 

3.03 

10.12 

2.03 

2.46 

1.91 

30.09 

54 

55 

12.27 

5.36 

2.70 

6.80 

9.50 

7.66 

9.30 

2.37 

56.67 

56 

15.72 

1.61 

7.94 

2.96 

10.90 

2.29 

2.78 

1.64 

32.38 

57 

14.34 

2.39 

5.27 

"     3.70 

8.97 

2.14 

2.60 

1.69 

28.23 

58 

16.02 

1.28 

4.64 

4.54 

9.18 

2.29 

2.78 

3.63 

31.27 

59 

13.03 

2.11 

4.82 

5.30 

10.12 

2.56 

3.10 

1.89 

32.51 

36 


ANNUAL    REPORT    N.    C.    EXPERIMENT   STATION. 


o 

c 
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CO 


3137  \ 
3206J 


3131 
3155 
3146 
3181 
3215 
3176 

3236 
3170 
3251 
3132 
3205 


NAME. 


3235 
3254 
3142 


Pocomoke   Superphos- 
phate, 

Prolific  Cotton  Grower, 


Raleigh  Standard 
Guano, 

Red    Navassa    Guano, 
x  Ammoniated, 

Reliance  Ammoniated 
Superphosphate, 

Royster's  High  Grade 
Acid  Phosphate, 

Sea  Fowl  Guano, 


ADDRESS    OF    MANUFAC- 
TURER, OR  GENERAL 
AGENT. 


Slingluff's    Pure    Dis- 
solved Bone, 

Soluble  Pacific  Guano, 


Soluble  Pacific  Guano 
for  Tobacco, 

Special    Cotton    Com- 
pound, 

Special  Compound  for 
Tobacco, 

Special  Truck    Fertil- 
izer, 

IStar  Brand  Guano 


Star  Brand  Special  To- 
bacco Manure, 

jStono  Acid  Phosphate, 


Freeman,  Mason,  Lloyd  & 
Dryden,  Norfolk,  Va., 

Goldsboro  Oil  Mills,  Golds- 
boro,  N.  C, 

Raleigh  Oil  Mills  and  Fer- 
tilizer Co.,  Raleigh,  N.  C, 

Navassa  Guano  Co.,  Wil- 
mington, N.  C, 

Walton,  Whann  &  Co.,  Wil- 
mington, Del., 

Royster  &  Strudwick,  Nor- 
folk, Virginia, 

Bradley  Fertilizing  Co., 
Lewis  F.  Detrick,  Gen'l 
Agent,  108  S.  Charles 
street,  Baltimore, 

Boykin,  Carmer  &  Co.,  Bal- 
timore, Md., 

John  S.  Reese  &  Co.,  10 
South  st.,  Baltimore,  Md., 

John  S.  Reese  &  Co.,  10 
South  St.,  Baltimore,  Md., 

G.  Ober  &  Sons,  85  Ex- 
change Place,  Baltimore, 

G.  Ober  &  Sons,  85  Ex- 
change Place,  Baltimore, 

H.  J.  Baker  &  Bro.,  New 
York,  N.  Y., 

Allison  &  Addison,  Rich- 
mond, Virginia, 

Allison  &  Addison,  Rich- 
mond, Virginia, 

Stono  Phosphate  Company, 
Charleston,  S.  C, 


SAMPLED    AT 


Wilson, 

W'shingt'n 

Goldsboro, 

Raleigh, 

Rocky  Mount,... 

Lumberton, 

Tarboro, 

Fayetteville, 

Selma, 

Shelby, ; 

Oxford, 

Wilson, 

Macon, 

Smithfield, 

Oxford, 

Newbern, 
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o3 


17.12 

17.87 

9.49 


17.40 


12.74 


14.03 


2  o 


14.76 


14.41 


12.05 


14.55 


18.25 


73        20.75 


13.32 


14.53 


3.45 
3.21 

1.23 

1.82 
3.07 

t 

2.34 

5.05 


15.31       1.55 


2.47 


3.98 


2.84 


1.69 


2.01 


1.60 


2.95 


2.72 


Soluble 

Phosphoric 

Acid. 

Reverted 

Phosphoric 

Acid. 

Total  Availa- 
ble Phospho- 
ric Acid. 

a 

be 
o 
■-, 

o 

c  a 
la  a 

^< 
pa 

O 

Ph 

3.76 

3.48 

7.24 

2.00 

2.43 

3.77 

3.06 

7.11 

10.17 

2.63 

3.19 

4.67 

5.77 

3.87 

9.64 

2.25 

2.73 

3.31 

5.82 

3.04 

8.86 

2.72 

3.30 

2.55 

4.63 

4.66 

9.29 

1.61 

1.95 

1.46 

5.17 

4.11 

9.28 

1.84 

2.23 

2.53 

7.07 

7.70 

4.33 
3.25 

11.40 
10.95 

2.44 

2.96 

1.63 

9.36 

3.51 

12.87 

1.76 

2.14 

0.37 

6.13 

3.35 

9.48 

1.89 

2.29 

1.68 

6.60 

2.25 

8.85 

2.27 

2.75 

3.47 

7.36 

2.79 

10.15 

2.14 

2.60 

1.86 

7.11 

1.91 

9.02 

2.85 

3.46 

2.68 

7.06 

1.39 

8.45 

1.82 

2.21 

1.46 

6.52 

4.79 

11.31 

2.32 

2.82 

2.38 

6.38 

3.69 

10.07 

1.58 

pSS8£ 


26.52 
36.00 

31.58 
31.70 
25.98 
28.15 
20.52 
33.18 


32.08 


27.70 


30.40 


30.53 


32.75 


25.71 


34.01 


20.31 
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ADDRESS    OF     MANUFAC- 

a 

NAME. 

TURER,  OR  GENERAL 

SAMPLED  AT 

.2 

*+3 

AGENT. 

-4-3 

CO 

3178 

Stono  Soluble  Guano.. 

Stono  Phosphate  Company, 
Charleston,  S.  C, 

76 

3133 

Walker's  Ammoniated 
Cotton  Phosphate, 

Joshua  Walker.  13  German 
street,  Baltimore,  Md., 

Wilson 

77 

3166 

Wando  Acid    Phos- 
phate, 

Wando    Phosphate     Com- 
pany, Charleston,  S.  C, 

Concord  

78 

3160 

Wando  Fertilizer 

Wando    Phosphate     Com- 
pany, Charleston,  S.  C, 

79 

3169 

Whann's  Raw  Bone 
Superp.,  Plow  Brand 

Walton,   Whann  &  Co., 
Wilmington,  Delaware, 

Shelby...., 

80 

3113 

Wilcox,  Gibbs  &  Co.'s 
Manipulated  Guano, 

Wilcox,  Gibbs  &  Co., 
Charleston,  S.  C, 

81 

3163 

Wilcox,  Gibbs  &  Co.'s 
Superphosphate, 

WTilcox,  Gibbs  &  Co., 
Charleston,  S.  C, 

Shelby 

8?, 

3102 

Zell's    Ammoniated 
Bone  Superphosphate, 

P.  Zell  &  Sons,  30  South 
st.,  Baltimore,  Md., 

83 

3106  \ 

3266  i 

Zell's  Cotton  Acid 
Phosphate, 

P.  Zell  &  Sons,  30  South 
st.,  Baltimore,  Md., 

84 

3256 

Zell's  Tobacco  Fertil- 
izer, 

P.  Zell  &  Sons,  30  South 
St.,  Baltimore,  Md., 

Oxford  

85 

The  following  licensed  fertilizer  cannot  be  classed  with  superphosphates: 
"3209,  The  Norfolk  Fertilizer  and  Insecticide,  manufactured  by  Styron, 
Whitehurst  &  Co.,  Norfolk,  Va.,"  sampled  at  Washington,  1885,  was  found  to 
contain  : 

Moisture 12.61  per  cent. 

"^Bone  phosphate  3.96     "      " 

fSulphate  of  potash  2.33     "      " 

Chloride  of  sodium small  amount. 

Carbonate  of  lime 32.75  per  cent. 

Lime  as  hydrate  aid  oxide 24.55     "     " 

Magnesia 1.72     "      " 

Sand  and  insoluble,  volatile  and  organic  matter, 
oxide   of  iron,  alumina,  combined  water  and 

loss  22.08     "     " 


♦Equivalent  to  phosphoric  acid,  1.81 
fEquivalent  to  potash,  1.26  per  cent. 


100.00  per  cent. 


per  cent. 
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76 


77 


78 


79 


80 


81 


82 


83 


84 


85 


10.34 


15.66 


12.11 


13.60 


12.91 


12.66 


14.31 


15.30 


15.14 
13.22 


14.84 


Insoluble 

Phosphoric 

Acid. 

Soluble 

Phosphoric 

Acid. 

Reverted 

Phosphoric 

Acid. 

4.53 

4.39 

2.96 

2.45 

5.83 

3.36 

2.62 

8.54 

3.81 

2.78 

6.63 

3.14 

2.40 

5.72 

4.43 

0.88 

5.01 

3.17 

1.43 

4.37 

4.24 

2.97 

7.27 

1.95 

4.00 

7.59 

8.86 

3.43 

6.97 

4.30 

2.19 

5.77 

3.00 

03    O 

"5  ~p- 

>     CO 

G    &    O 

h3t 


c 

CD 

be 
o 


7.35 


9.19 


12.35 


9.77 


10.15 


8.18 


8.61 


9.22 


16.45 
11.27 


8.77 


II 


&< 


2.98 


2.02 


1.76 


2.68 


2.65 


2.38 


1.65 


3.62 


2.45 


o 


2.14 


3.25 


3.21 


2.00 


1.72 


2.17 


03    &     c~-° 

>>   c  —' 
"■3    -Hg 

C3    r  O 


$     29.43 


28.51 


22.23 


1.83!        27.98 


2.87 


2.52 


34.14 


30.08 


3.84         19.34 


1.69 


0.82 
1.34 


29.81 


30.43  \ 
21.63/ 


5.25 !        29.03 


3138,  Orchilla  Guano,  Travers,  Snead   &  Co.,  Richmond,  Va.,  sampled  at 
Wilson  contained, 

Moisture  at  212°  F., 11.43  per  cent. 

Total  phosphoric  acid, 17.86         " 

Equiv.  to  bone  phosphate,  38.99 

Carbonate  of  lime,  36.06 

Potash, 0.30 


MISCELLANEOUS  FERTILIZERS. 


"  North  Carolina  Agricultural  Chemical  Works  "  at  Winton. 

Last  winter  some  persons,  who  had  just  come  to  the  State,  and 
were  possibly  uninformed  about  our  fertilizer  laws,  started  into  the 
business  of  mixing  fertilizers  without  license  at  Winton,  Hertford 
county,  under  the  firm  name  of  the  North  Carolina  Agricultural 
Chemical  Works.  One  H.  M.  Pollard,  referred  to  as  a  fertilizer 
trickster  in  the  Anuual  Report  of  the  Connecticut  Station  for 
1884,  was  the  leading  spirit.  They  purchased  some  chemicals, 
mixed  and  sold  a  few  tons  of  very  good  fertilizers  of  different 
grades,  and  left.  When  the  inspector  got  to  Winton  the  material 
was  all  in  the  hands  of  farmers,  and  the  law-breakers  had  fled 
the  State.  The  Station  received  samples  of  their  products  from 
farmers  of  that  neighborhood  and  made  the  following  analyses 
of  them.  The  articles  were  mixed  from  good  materials,  chiefly 
dissolved  bone-black,  cotton-seed  meal,  animal  matter,  sulphate 
of  ammonia,  nitrate  of  soda  and  muriate  of  potash. 

3316.  Mr.  C.  W.  Mitchell,  Aulander,  sent  the  first  sample,  May  1.  Cash 
price  $50  per  ton.  The  mixers  represented  that  this  article  contained  9  to  11 
per  cent,  of  available  phosphoric  acid,  8  to  10  of  ammonia,  and  9  to  10  of  pot- 
ash. The  sample  fell  below  their  minimum  only  in  the  ammonia.  Fifty  dol- 
lars was  not  too  much  for  it. 

3322.  Mr.  Julian  G.  Moore,  St.  Johns,  sent  a  different  sample.  This  had 
some  natural  guano  in  it.     They  appear  to  have  mixed  a  variety  of  articles. 

3339.  Mr.  R.  H.  Saunders,  of  Winton,  sent  two  samples,  one  marked  "for 
corn  "  and  one  "for  cotton."     The  corn  fertilizer  had  the  natural  guano  again. 

3340.  The  cotton  fertilizer  was  mixed  with  bone-black.  Mr.  Saunders 
represented  that  many  were  using  the  fertilizers.  We  have  no  further  inform- 
ation about  the  articles,  though  the  samples  all  look  very  much  as  if  they  had 
been  mixed  just  to  be  analyzed,  not  to  go  into  the  soil.  Their  analyses  and 
valuations  are  given  in  this  table. 
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PRODUCT  OF  THE      NORTH  CAROLINA  CHEMICAL  WORKS,      WINTON. 


© 

■+3 
J. 

•i— 1 

o 

6.46 

7.72 
8.39 
6.36 

a. 

O    . 

&0 

e  * 

3  o 

o  2 

wA 

— i 

0.45 

0.41 
0.45 
0.49 

A'o 

.P,o3 
©  O 

7.93 
0.26 
0.59 
8.02 

O     . 

ft"3 

So 

f  % 

1.81 

6.1C 
5.76 
1.56 

0 

A 

—  .2 

?'§ 

ps 

9.74 
6.42 
6.35 

9.58 

d 

a 

O 

Ph 

6.14 
4.90 
4.66 
8.20 

o 
+^    . 

a  ce 
©•g 

5  3 

£  S 

as 

H  * 

7.4G 
5.95 
5.66 
9.96 

Potash. 

Relative    value 
per  ton  of 
2,000  lbs. 

3316 

61  per  cent.  vol.  and 
org.  matter 

C.  W.  Mitchell, 

Aulauder, 

Julian  G.  Moore, 

R.  H.  Saunders, 
Winton, 

R.  H.  Saunders, 
Winton, 

9.31 
5.92 
5.76 
10.00 

56.68 

3322 
3339 

53  per  cent.  vol.  and 

org.    matter., 

"For  Corn" 

41.28 

3340 

"For  Cotton" 

39.83 

■ 

67.08 

BONE   MEAL. 

3068.     Sent  by  E,  P.  McAnally,  Walnut  Cove. 

3153.     Bone  meal,  made  and  sent  by  the  Enterprise  Fertilizer  Company,  of 

Tarboro,  from  partially  weathered  bones. 
3321.     Bone  meal,  sold  by  Baugh  &  Sons,  Baltimore  and  Philadelphia. 
3412.     Also  from  Baugh  &  Sons,  sample  from  Latta  C.  Johnston,  Charlotte. 


3068 
3153 
3321 
3412 


R.  P.  McAnally,  Walnut  Cove, 

Made  and  sent  by  Enterprise  Fertilizer  Co.,  Tarboro,]       14.22 

Sold  by  Baugh  &  Sons, 

Baugh  &  Sons,  sent  by  Latta  C.  Johnston,  Charlotte,        19.96 


o 

£1 

«f-i 

a 

*- 

C6 

AX 

~o8 

d 

PhO 

£Z      ■ 

<X> 

cS 

a* 

blj 

otal 
ric 

o.S 

O 
f-i 

16.63 

36.32 

Z 

3.25 

14.22 

31.04 

2.10 

16.58 

36.19 

2.67 

19.96 

43.59 

3.60 

03 


g>3 

Sg 
•2  * 


3.95 
2.55 
3.24 
4.37 


PHOSPHATIC  MATERIALS. 

3304.  A  sample  of  dissolved  bone  from  W.  P.  Blanchard,  Potecasi.  This 
was  only  about  one-third  dissolved,  and  was  not  pure  bone.  There  was  only 
one  per  cent,  of  soluble  phosphoric  acid. 

3080.  "Phosphoral,"  said  to  be  "made  from  Redonda  phosphate  and  an 
African  phosphate  with  sulphurous  acid,  by  the  Elizabethport  Milling  Com- 
pany, N.  J."  Mr.  Geo.  E.  White,  Agent,  159  Front  street,  New  York,  writes 
to  Capt.  B.  P.  Williamson,  who  sent  the  sample  to  the  Station,  that  the  mate- 
rial is  guaranteed  to  contain  25  per  cent,  of  available  phosphoric  acid,  and 
frequently  yields  30  to  35  per  cent.,  and  that  it  sells  for  95  cents  per  unit  of 
available.     There  is  only  a  trace  of  soluble  phosphoric  acid.     Ammonium 
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citrate  solution  dissolves  a  considerable  part  of  the  phosphate,  varying  with 
the  amount  of  the  solvent,  the  time  and  the  temperature.  It  has  a  very  high 
per  cent,  of  phosphoric  acid. 

3392.  A  "powdered  phosphate  rock,"  sent  by  Messrs.  Cronly  &  Morris, 
Wilmington,  said  to  have  come  from  the  island  of  Roncador,  imported  in  the 
British  brig  Iolanthe.  Carbonate  of  lime,  with  a  small  amount  of  phosphate. 
It  contained  3  per  cent,  of  moisture,  and  only  0.36  per  cent,  of  sand. 

3193.  A  natural  guano  "from  Roncador  Cay,  an  island  in  the  Caribbean 
Sea,'''  so  said  Messrs.  Geo.  Harriss  &  Co.,  who  sent  the  sample,  marked  "  Carib- 
bean." 

3124.  "Screenings,"  coarse  lumps,  not  passing  through  the  screen,  in  mix- 
ing a  fertilizer,  sent  by  the  Enterprise  Fertilizer  Co.,  Tarboro,  who  wished  to 
know  what  they  were  composed  of.  The  kainite  appeared  to  be  moist  and  to 
be  collecting  various  parts  of  the  mixture  into  lumps. 


Phosphoric 
acid  soluble  in 
ammonium 
cftrate. 

Total    phospho- 
ric acid. 

Yielding 
ammonia. 

02 

O 

3304 

3080 

Dissolved   bone,  W.  P.  Blauchard,  Potecasi, 

5.00 

See 
above. 

0.95 
7.46 

14.94 

42.77 

8.56 

16.77 
9.06 

3.95 



3392 

Phosphate  from  Roncador  Island,  Br.  Brig  Iolanthe, 
Cronly  &  Morris,  Wilmington, 

3193 

"  Caribbean,"  from  Roncador,  Geo.  Harriss  &  Co., 
Wilmington, 

0.45 
3.24 

3194 

Screenings.  Enterprise  Fertilizer  Co.,  Tarboro, 

3.78 

Potash  Manures. 


KAINITE. 

3012.  Crude  kainite,  cargo  of  400  tons  imported  direct  by  W.  P.  Baugham, 
Washington  ;  guaranteed  to  run  23  per  cent,  of  sulphate  of  potash  and  contains 
244-  per  cent. 

3066.  Crude  kainite,  bought  in  Baltimore  by  R.  P.  McAnally,  Walnut 
Cove. 

3086.  Crude  kainite,  bought  by  the  Goldsboro  Oil  Mills.  This  is  the  lowest 
grade  received  during  the  year. 

3278.  Sent  by  W.  P.  Baugham,  Washington.  Slightly  discolored  and  sup- 
posed to  be  adulterated,  but  found  to  contain  the  full  amount  of  potash. 

3345.  Sent  by  Arch'd  Carmichael,  bought  from  J.  B.  Starr,  Fayetteville. 
Good  kainite. 
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ANALYSES  OF  KAINITE. 


3012 
3066 
3086 
3278 
3345 


W.  P.  Baugham,  Washington, 

R.;.P.  McAnally,  Walnut  Cove, 

Goldsboro  Oil  Company,  Goldsboro.., 

W.  P.  Baugham,  Washington, , 

Archibald  Carmichael,  Fayetteville, 


Potash. 

Sulphate 

of 
potash. 

13.25 

24.50 

13.38 

24.74 

11.57 

21.40 

11.08 

26.05 

13.61 

25.30 

MURIATE  OF  POTASH. 

The  only  sample  received  was  from  T.  R.  Lee,  Mt.  Olive  ;  No.  3263,  con- 
tained potash  50.81  per  cent,  or  muriate  of  potash  90.17  per  cent.  This  is  the 
ordinary  commercial  standard  for  this  salt. 

"PURE  SULPHATE  OF  POTASH." 

Heretofore  the  standard  commercial  grades  of  potash  salts  have  been 
Muriate  of  potash,  'containing  50  pr.  ct.  potash,  K  2  O 

"Double  sul.  potash  and  magnesia"  "       48    "    "         "  " 

"High  grade"  sulphate  of  potash      "       40    "    " 
"Low  grade"  sulphate  of  potash,       "       30    "    "         " 
Kainite,  "       12    "    "         " 

Recently  a  nearly  pure  sulphate  of  potash  with  a  minimum  of  52  per  cent, 
of  potash  has  been  produced  and  this  is  to  be  placed  at  the  top  of  the  above 
list. 

3479.  The  Station  received  a  sample  of  this  from  the  importers,  Lleller, 
Hirsch  &  Co.,  164  Front  street,  New  York.  The  next  highest  grade  of  sul- 
phate, the  so-called  "Double  Sulphate"  above,  contains  usually  2}  to  3  per 
cent,  of  chlorine  ;  the  new  "pure  sulphate,"  is  guaranteed  to  be  practically  free 
from  chlorine,  containing  less  than  one-half  of  one  per  cent.  The  importers 
are  offering  this  "pure  sulphate,"  guaranteed  95  per  cent,  of  sulphate  of  potash 
and  free  from  chlorine,  at  $2.30  per  hundred  pourfds  out  of  store  in  New  York, 
in  lots  of  25  tons. 

The  sample  sent  by  Heller,  Hirsch  &  Co.  contained 

Sulphate  of  potash 97.90  percent. 

"        of  lime, 0.44 

"        of  magnesia, 0.45        " 

Chloride  of  sodium, 0.18        " 

Insoluble  matter,  in  hot  water 0.68        " 

Moisture, 0.50        " 

100.15       " 
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This  article  is  of  especial  interest  to  our  growers  of  fine,  bright  tobacco,  who- 
believe  that  chlorine  tends  to  spot  or  darken  the  leaf.  The  mechanical  con- 
dition of  the  material  is  excellent,  and  it  is  well  adapted  to  be  used  both  in 
regular  tobacco  fertilizers  and  in  home-made  mixtures  for  tobacco.  We  hear 
that  it  will  be  manufactured  in  this  country  also  from  the  lower  grade  German 
potash  salts,  so  that  it  is  to  be  hoped  that  the  supply  will  be  sufficient. 

COTTON  SEED  HULL  ASHES. 

This  is  an  important  source  of  potash  for  the  South.  The  hulls  are  sepa- 
rated from  the  seed  at  the  oil  mills,  and  are  usually  burned  for  fuel,  supplying 
all  of  the  power  required  for  the  machinery.  As  was  to  be  supposed,  being  a 
part  of  the  seed,  these  hulls  have  a  rich  ash.  The  cotton  seed  of  the  ordi- 
nary season  is  divided  into  two  equal  parts  at  the  mills.  The  kernels,  forming 
one-half,  are  crushed,  and  produce  cake  and  oil.  The  hulls  yield  from  2J  to 
2}  per  cent,  of  crude  ash  when  burned.  An  experiment  made  in  1885  gave., 
after  removal  from  the  seed  of  22  lbs.  more  of  lint, 

Hulls 49.9  per  cent,  of  the  seed. 

Ash,  crude, . 2.53      "         of  these  hulls. 

Or,  we  may  count  each  ton  of  cotton  seed  as  containing  25  lbs.  of  crude  ash. 
As  burned  under  the  boilers,  this  ash  is  ordinarily  mixed  with  more  or  less 
char,  earth,  lime,  &c,  from  the  brick  work,  but  may  be  obtained  almost  per- 
fectly free  from  these  things,  if  properly  managed. 

3084.  A  sample  of  this  hull  ash,  carefully  made  by  the  Ralgigh  Oil  Mills 
and  Fertilizer  Company,  analyzed  as  follows: 

Moisture,  at  212°  F.,. 4.29  percent. 

Matter  insoluble  in  dilute  acid, 6.47         " 

Phosphoric  acid,  nearly  all  soluble, 3.55         " 

(Equivalent  to  bone  phosphate,  7.75  per  cent.) 
Potash, 44.72 

We  have  found  pure  hull  ash,  free  from  sand  and  coal,  to  run  as  high  as 
50  per  cent,  of  potash. — See  Report  of  this  Station,  1882,  page  97,  and  following. 

This  ash  is  just  beginning  to  receive  the  attention  it  so  richly  merits.  The 
commercial  ash  varies  much  in  potash,  according  to  the  care  taken  in  prepar- 
ing it.  But  it  has  never  to  our  knowledge  brought  the  price  which  it  would 
seem  to  be  entitled  to  in  proportion  to  muriate  of  potash.  With  its  3^  per 
cent,  of  phosphoric  acid,  good  ash,  like  the  above,  ought  to  be  worth  fully  as 
much  as  muriate,  which  was  quoted  in  Baltimore  at  $1.90  per  100  lbs.,  whole- 
sale, on  January  1st. 

Prof.  Hilgard,  in  his  report  on  the  cotton  seed  oil  industry,  Vol.  V.  Tenth 
Census  of  the  United  States,  p.  61,  rates  the  cotton  seed' hulls  "  at  $5  per  cord 
for  fuel,  and  their  ash  at  $10  per  ton  for  manurial  purposes";  but  he  calcu- 
lates the  ash  in  the  hulls  on  a  basis  of  4  per  cent.  His  totals  for  the  United 
States  in  1879  are, 
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Total  tons  of  cotton  seed, 2,270,417 

(based  upon  the  generally  accepted  ratio  of  two  tons  of 
seed  to  one  of  lint  ;  whereas,  the  proportion  is  probably 
much  higher). 

Total  tons  of  seed  reserved  for  planting, 238,718 

Total  tons  of  seed  for  milling, 2,031,699* 

From  the  last  total  we  have  calculated, 

Total  tons  of  hulls  from  extra  seed,  after  22  lbs.  lint  per  ton 

is  removed, 1,002,925 

At  2.5  per  cent,  these  hulls  will  yield, 

Total  tons  of  hull  ashes,  of  highest  grade, 25,073 

Considerably  less  than  half  of  the  extra  cotton  seed  of  1879  was  milled 
(exactly  how  much  cannot  be  ascertained).  So  that  less  than  half  this  amount 
of  ash  was  actually  obtained. 

Potash  in  muriate  is  worth  4  cents  a  pound  at  wholesale.  Supposing  each 
ton  of  the  above  to  contain  40  per  cent,  of  potash,  a  low  estimate,  the  total 
possible  cotton-seed-hull  ash  output  of  this  country  would  be  worth  $32  per 
ton,  or  a  total  of  $802,336.     ' 

*  The  reporter  wrote  a  5  for  the  0  in  this  total,  which  resulted  in  a  big  error  in  the 
result. 


Nitrogenous  Manures. 

ANALYSES   OF   COTTON   SEED    MEAL. 
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3115 
3238 
3246 
3247 
3248 
3249 
3250 
3264 
3326 


MADE  AND  SENT  BY 


Raleigh  Oil  Mills  and  Fertilizer  Company 

Charlotte  Oil  Company 

Charlotte  Oil  Company 

Charlotte  Oil  Company 

Charlotte  Oil  Company 

Charlotte  Oil  Company 

Charlotte  Oil  Company 

Elizabeth  Citv  Oil  Mills 


P.  E.  Chazal,  for  Nitrogen  Committee  Assoc.  Off. 
Ag.  Chemists, 


3535lRaleigh  Oil  Mills  and  Fertilizer  Company. 
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13.35 
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16,10 
14.27 
17.26 
21.02 
14.27 
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7.78 
7.50 


6.83 

7.16 
8.02 


9.44 
9.10 


8.29 

8.69 
9.74 


1.87* 
1.89* 


1.17f 


1.5lf 


*  Potash  dissolved  out  by  dilute  hydrochloric  acid, 
t  Potash  dissolved  out  by  hot  water. 
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AMMONIATES. 

2887.     Fish  scrap,  made  and  sent  by  Dey  &  Bro.,  Beaufort.      This  was  a 
very  excellent  sample.     The  fish  is  very  dry  and  scarcely    decomposed  at  all. 
The  sample  contained 

Volatile  and  organic  matter 90.93  percent. 

Ash  or  mineral  matter 9.07 

100.00 

The  volatile  and  organic  matter  contains,  calculated  on  original  substance: 

Nitrogen, 11.35    per  cent. 

Equivalent  to  Ammonia 13.78 

The  ash  contains,  calculated  on  original  substance: 

Phosphoric  Acid 4.09  per  cent. 

Equivalent  to  Bone  Phosphate,  8.94 

3122.     Fish  scrap,  sent  by  Enterprise  Fertilizer  Co.  Tarboro,  contains  : 

Phosphoric  Acid, 8.15   per  cent. 

Equivalent  to   Bone  Phosphate, 17.79 

Nitrogen, 7.86 

Equivalent  to  Ammonia, 9.54 

3088.  Rice,  Flour  and  Meal,  from  J.  Strauss  &  Co.,  Goldsboro,  examined 
with  reference  to  fertilizing  value.  These  materials  are  all  used  for  feeding 
purposes,  never  as  a  manure. 
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3088 

Rice,  Flour, 

6.68    9,35 

2.85 

3089 

Rice,  Meal  or 

"Polish," 

8.37 

2.05 

2.49 

Rice  flour  is  the  firs!  meal  taken  off  the  grain  by  the  pestles,  the  "polish77 
an  inner  layer  taken  off  in  the  process  of  polishing  the  grains.  (See  repor* 
this  Station  1882,  page  89.) 

3070.  Rotted  tan-bark,  sent  by  R.  P.  McAnally,  Walnut  Cove,  used  by  him 
in  composts. 

3323.  Dried  blood,  sent  by  Mr.  P.  E.  Chazal  for  Nitrogen  Committee  of 
the  Assoc.  Official  Agricultural  Chemists. 

3329.     Ammonite,  or  dried  animal  matter,  from  the  same  source. 

3333.  Nitrate  of  soda  from  same. 

3334.  Sulphate  of  ammonia  from  same. 

3420.  Muck  "from  N.  C.,"  sent  by  Capt.  R.  B.  Saunders,  of  Oxford,  who 
wrote,  "It  is  said  to  show  12  per  cent,  of  ammonia  and  can  be  dug  up  like 
earth.  This  beats  the  Arabian  Nights,  and  if  it  is  true  I  would  like  to  find 
out  where  the  stuff  grows. •      It  contains  less  than  1  per  cent,  of  nitrogen. 
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3070  Rotted  tan  bark,   R.  P.  McAnally,  Walnut  Cove, 

3323  Dried  blood,  P.  E.  Chazal,  State  Chemist,  Columbia,  S.  C. 
3329  Ammonite, 


3333 
3334 

3420 


Nitrate  of  soda, 

Sulphate  of  Ammonia,  "  " 

Muck  from  N.  C,  Capt.  R.'B.  Saunders,  Oxford,  N.  C. 


<S 

bk-~ 

ffl 

rQ    — 

etO 

c 

0)    C 

+= 

[M    * 

fc 

0.75 

0.91 

13.94 

16.92 

13.52 

16.41 
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0.90 
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TOBACCO  STEMS  AND  A  FERTILIZER  MADE  FROM  THEM. 

3067.     Ground  tobacco  stems,  sent  by  K.  P.  McAnally,  Walnut  Cove,  con- 
tained, 

Phos.  acid,  1.00  per  cent.       Equiv.  to  bone  phosphate,  2.18  per  cent. 

Yielding  ammonia , 2.04       " 

Potash 6.08       " 

3242.     A  fertilizer  said  to  have  been  made  at  Louisville,  Ky.,  from  tobacco 
stems,  sent  by  the  Durham  Fertilizer  Company,  contained, 

Moisture, 6.08  per  cent. 

Phosphoric  acid, 5.35       " 

Equivalent  to  bone  phosphate, 11.68  per  cent. 

Nitrogen 2.21  per  cent. 

Equivalent  to  ammonia ,,..,2.68         " 

Potash 8.26  per  cent. 

This  has  had  a  little  bone  mixed  with  it,  and  probably  some  potash  salt. 
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Some  Illustrations. 

The  Station  is  always  glad  to  direct  attention  to  all  cheap 
ingredients  of  fertilizers,  and  especially  to  home-produced  mate- 
rials and  the  mixtures  made  from  them. 

2708.  The  Battleboro  Grange  is  in  the  habit  of  mixing  a  lot  of  fertilizer 
each  year  for  its  members.  This  is  a  sample  of  their  mixture  sent  by  Mr.  W. 
P.  Davis. 

2978.  A  compost  of  "250  bushels  cotton  seed,  1  ton  acid  phosphate,  1  ton 
kainite  and  2  two-horse  loads  of  lot  scrapings,"  from  Mr.  W.  H.  McLaurin, 
Laurinburg,  contained  87.0  per  cent,  of  sand  and  insoluble  matter,  \  per  cent, 
of  phosphoric  acid  and  0.42  per  cent,  of  ammonia.  The  ingredients  were  evi- 
dently badly  mixed,  for  the  sample  sent  was  nearly  all  earth  and  does  not  rep- 
resent the  above  ingredients. 

Mr.  N.  W.  Crawford,  of  Elizabeth  City,  is  a  systematic  mixer  of  his  own 
fertilizers,  and  with  good  success,  as  the  results  show.  The  Station  has  made 
these  analyses  for  him  : 

2767.  A  mixture  of  "300  lbs.  cotton  seed  meal,  125  cotton  seed  hull  ashes, 
400  acid  phosphate,  175  kainite,  and  500  lbs.  rich  dirt  from  around  an  old 
dead  horse,  buried  18  months  before,"  making  1500  lbs.,  which  cost  $10.52. 
We  calculate,  omitting  the  "dirt"  at  first  as  of  unknown  composition,  that  the 
mixture  should  contain  at  least 

1.5  per  cent,  of  ammonia. 

5.00      "  phosphoric  acid. 

4.00      "  potash. 

The  mixture  was  actually  found  to  contain  : 

1.81  per  cent,  of  ammonia. 

6.23        "  phosphoric  acid. 

4.85        "  potash, 

which  indicates  that  the  "  dead  horse  dirt "  must  have  contained  before  mixing, 

0.93  per  cent,  of  ammonia,      % 

3.69        "  phosphoric  acid, 

1.80        "  potash, 

and  to  have  been  worth,  therefore,  $8  to  $10  a  ton.     This  illustrates  happily 
one  of  the  economies  of  the  farm. 

3240.  This  spring  Mr.  Crawford  used  a  mixture  of  200  pounds  of  dissolved 
bone,  200  of  acid  phosphate,  200  of  cotton  seed  meal,  140  of  kainite,  160  of 
land  plaster,  100  of  cotton  seed  hull  ashes  and  500  of  hen-house  manure,  mak- 
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ing  1,500  pounds,  at  a  cost  of  $9.10.  The  manure,  &c.,  was  pulverized  and 
sifted  through  a  coal  sifter  and  the  ingredients  were  sprinkled  down  on  a  plank 
floor  in  layers.  The  kainite  was  dissolved  in  water  and  sprinkled  on  each 
layer,  "chopped  together  and  run  through  the  coal  sieve  again.'"  The  sample 
analyzed  : 

Phosphoric  acid, 6.38  per  cent. 

Ammonia, 1.37 

Potash, 3.49 

Calculated,  omitting  the  hen-house  manure: 

Phosphoric  acid,  5.50  per  cent. 

Ammonia, 1.00         " 

Potash, 3.30 

From  which  it  can  be  shown,  as  in  the  preceding  case,  that  the  mixture  gained 
materially  from  the  hen-house  manure. 

3005.  This  autumn  Mr.  Crawford  used  the  following  mixture  under  turnips : 
1  part  bone  meal,  1  part  "rich  dirt",  2  parts  of  dry,  sifted  hardwood  ashes, 
"wet  with  a  solution  of  kainite  and  let  stand  two  weeks,"  contained  : 

Phosphoric  acid, 6.10  per  cent. 

Ammonia, 0.90        " 

Potash, 3.60 

3069.  A  mixture  of  chemicals: — sulphate  of  ammonia,  muriate  potash  and 
bone  meal,  proportions  not  known,  from  R.  P.  McAnally,  Walnut  Cove. 

3262.  A  compost  made  from  stable  manure  and  chemicals,  sent  by  Prof .  R. 
S.  Powell,  who  wanted  to  know  what  needed  to  be  added  to  it  to  make  it  a 
good  tobacco  manure.     Advised  to  add  some  tankage  or  bone  meal  to  it. 

3373.     An  unusually  rich  compost  sent  by  Paul  Lee,  Shotwell,  formula  not 
known.     This  approximates  some  of  the  commercial  fertilizers  in  value. 
The  details  of  the  analyses  are  given  in  the  table: 

ANALYSES  OF  COMPOSTS. 


2708 
2978 
3005 
3069 
3240 
3262 
3373 


W.  P.  Davis,  Battleborough, 

W.  H.  McLaurin,  Laurinburg,.... 
N.  W.  Crawford,  Elizabeth  City,. 
R.  P.  McAnally,  Walnut  Cove,.... 
N.  W.  Crawford,  Elizabeth  City,.. 
Prof.  R.  S.  Powell,  Reidsville,.... 
Paul  Lee,  Shotwell, 
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HOW   TO   COMPOST   AND    MIX    MANURES   FOE,   THE   FARM. 

The  great  number  of  requests  which  the  Station  receives  for 
information  on  this  subject  shows  that  these  practices  are  increas- 
ing rapidly  throughout  the  State.  The  Station  is  always  glad  to 
give  information  about  farm  materials  and  the  methods  of  pro- 
ducing manures,  and  no  one  should  pay  anybody  for  formulas 
when  they  can  get  from  us,  free  of  charge,  any  number  of  them 
for  utilizing  to  best  advantage  in  fertilizing  all  kinds  of  refuse 
materials.  The  peddlers  who  travel  through  the  country  selling 
farm  rights  to  make  manures  by  their  formulas  are  usually  very 
ignorant  men  and  their  formulas  are  either  entirely  worthless  or 
possess  no  novelty  at  all  to  entitle  them  to  be  sold.  The  fact 
that  the  formula  has  been  patented  at  Washington  is  no  guaran- 
tee at  all  that  it  is  worth  anything.  We  have  seen  the  most  ridi- 
culous and  worthless  things  which  had  been  patented.  Last  year 
we  investigated  a  case  and  found,  on  inquiry  at  Washington,  that 
the  Government  had  given  a  man  a  patent  on  a  method  of 
making  a  "complete  fertilizer,"  the  whole  of  which  was  to  cover 
a  large  heap  of  pine-needles  partly  with  earth,  and  then  set  fire 
to  the  pine-needles  and  burn  them,  as  charcoal  is  burned.  When 
they  had  burned  all  they  would,  you  were  told  to  mix  the  earth 
and  charred  mass  together,  which  was  your  fertilizer.  -It  cost 
you  $5  to  learn  this.  A  few  of  the  formulas  produce  good  mix- 
tures or  composts,  but  there  is  no  need  for  anybody  to  pay  for 
what  is  well-known  and  can  be  had  for  nothing  by  applying  to  us. 

Let  your  aim  be  to  save  all  the  natural  manure  and  compost, 
or  mix,  all  the  fertilizer  you  possibly  can,  at  home.  Look  after 
your  stable,  hog-pen,  chicken-house  and  every  other  source  of  ani- 
mal manure  zealously.  For  this  end  use  an  abundance  of  litter  or 
of  absorbents  of  some  kind.  Save  all  the  ashes,  old  lime  and 
everything  of  that  kind.  Look  about  you  to  discover  on  your 
farm  material  that  may  help  you  in  fertilizing.  Have  you  any 
pond-mud,  muck,  or  woods-mould  ?  At  spare  times  you  can  dig 
and  haul  these.  Have  you  any  marl,  or  lime-rock  ?  If  this  is 
anywhere  within  your  reach,  you  will  be  sure  to  find  a  good  place 
somewhere  to  use  it.      Save,  and  do  not  buy,  except  to  supple- 
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ment,  or  add  to  your  savings  and  make  them  better.  To  make 
your  manure,  muck  or  mold,  or  whatever  you  have,  act  best  and 
go  farthest  it  will  frequently  pay  you  to  add  some  lime,  phos- 
phate, potash  or  other  salt  to  them.  We  shall  give  here  a  short 
list,  therefore,  of  the  commoner  and  more  useful  "chemicals/'  or 
composting  materials,  with  their  average  composition  and  retail 
cash  prices  the  1st  of  Jan.  1886,  at  the  places  named: 

I.  Phosphates,  &c. — Finely  ground  S.  C.  phosphate  rock  or  "Floats,"  23  per 
cent.  phos.  acid,  $12  per  ton  at  Charleston. 

N.  C.  phosphate,  simply  finely  ground,  15  to  20  per  cent,  of  phosphate,  60 
per  cent,  of  carbonate  of  lime,  $8  per  ton  at  Rocky  Point,  Wilmington  or 
Raleigh. 

Acid  phosphate,  12  per  cent,  available  phosphoric  acid,  $19  at  Wilmington 
and  $21  at  Charlotte,  or  Raleigh. 

Ground  bone,  3  to  4  per  cent,  ammonia  and  40  per  cent,  of  bone  phosphate, 
$32  at  Baltimore,  $37  at  Raleigh  and  Charlotte. 

II.  Sources  of  Nitrogen. — Ground  fish  scrap,  10  per  cent,  ammonia,  $35  in 
Baltimore,  or  $37  at  Wilmington.  Tankage  from  beef,  8  per  cent,  of  ammonia 
and  30  of  bone  phosphate,  $25  in  Baltimore.  Azotine,  $2.50  for  each  percent 
of  ammonia  in  the  ton,  usually  15  per  cent..  Dried  blood,  $2.40  for  each  per 
cent,  per  ton.  Sulphate  of  ammonia,  25  per  cent,  ammonia  3J  cents  per 
pound. 

Nitrate  of  soda,  2f  to  3  cents  per  pound.     The  last  four  are  Baltimore  prices. 

III.  Sources  of  Potash. — Muriate  of  potash,  2  cents  a  pound  in  Baltimore, 
50  per  cent,  potash;  kainite,  12  per  cent,  potash,  $10  per  ton  in  Baltimore,  or 
Wilmington  ;  $12  to  $13  in  Raleigh  or  Charlotte. 

"Pure  sulphate  potash"  (see  page  43  this  report). 

High  grade  sulphate  potash  40  per  cent,   potash,  $40  per  ton  in  New  York. 

In  making  up  the  manure  for  a  crop,  the  farmer  should  be 
guided  chiefly  by  two  considerations.  He  must  ascertain  wherein 
the  soil,  upon  which  the  crop  is  to  be  grown,  is  deficient,  and  he 
must  know  the  requirements  of  the  plant  which  is  to  live  upon 
it.  These  matters  are  best  ascertained  by  experiment,  as  will  be 
explained  further  on.  We  will  suppose  that  the  farmer  has 
determined  what  he  is  going  to  use,  and  how  much  per  acre,  and 
will  endeavor  to  explain  how  different  fertilizing  materials  are 
to  be  combined  and  prepared. 

There  are  two  distinct  cases.  In  the  one  case,  the  plant  food 
of  the  materials  to  be  used  is  already  in  sufficiently  available 
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form  and  the  different  ingredients  need  only  to  be  well  mixed  in 
the  proper  proportions.  In  the  other  ease,  some  of  the  materials 
need  to  be  changed  before  they  are  put  in  the  soil,  and  must  be 
composted,  or  rotted.  We  will  illustrate  the  method  which  will 
have  to  be  used  in  each,  case  by  an  example. 

HOW   TO    MIX    MANURES. 

First.  The  materials  do  not  need  to  be  composted,  but  only 
mixed.  Let  us  illustrate  with  the  .case  of  a  cotton  manure.  We 
will  suppose  that  it  is  a  piece  of  poor,  sandy  land,  upon  which 
pine  was  the  original  growth,  that  it  is  desired  to  manure.  The 
planter  has  ascertained  by  actual  trials  upon  this  land  that  he 
must  supply  a  little  of  all  the  chief  elements  of  plant  food  in 
order  to  make  a  paying  crop.  His  experience  teaches  him  that 
the  most  economical  application  is  a  manure  that  will  enable  him 
to  apply  conveniently  25  pounds  of  phosphoric  acid,  5  pounds 
of  ammonia,  and  6  pounds  of  potash  per  acre,  and  that  it  is  an 
advantage  to  have  a  part  of  his  ammonia  in  a  form  quickly  avail- 
able for  the  first  demands  of  the  plants,  with  a  part  more  slowly 
available.  He  must  take  care,  therefore,  to  mix  the  ingredients 
in  these  proportions. 

Now  to  get  the  materials.  The  farmer  looks  around  him  to 
see  where  he  can  get  them  to  best  advantage.  He  has  at  home 
some  mixed  wood  ashes,  which  have  been  exposed  in  part.  He 
can  get  a  lot  of  damaged  cotton  seed  meal,  and  he  sends  to  a  dis- 
tance and  gets  some  dissolved  phosphate  rock,  sulphate  of  am- 
monia and  kainite.  We  will  regard  the  ashes  as  containing  4 
per  cent,  of  potash  and  6  per  cent,  of  phosphoric  acid,  and  will 
suppose  the  damaged  cotton  seed  meal  contains  6  per  cent,  of 
ammonia.  The  dissolved  phosphate  rock  will  give  12  per  cent, 
of  available  phosphoric  acid,  the  sulphate  of  ammonia  25  per 
cent,  of  potash.  To  get  the  desired  amounts. of  phosphoric  acid, 
ammonia  and  potash  per  acre,  he  must  use  the  following  amounts 
of  each  material : 


HOME-MADE    FERTILIZERS.  53 

Pounds  of  Pounds  of  Pounds  of 

Pounds  per  acre.                             Phosphoric  Acid.  Ammonia.  Potash. 

100  Ashes  contain 6.  4. 

150  Dissolved  phosphate  contain,               18.  

40  Cotton  seed  meal    contain 1.5  2.4  

10  Sulphate  of  ammonia  contain,              ....;.  2.5  , 

20  Kainite  contain 2.4 


320  pounds  contain 25.5  4.9  6.4 

The  ingredients  are  now  to  be  mixed  in  these  proportions.  A 
thorough  mixing  is  something  not  as  easily  accomplished  as  one 
may  think.  This  is  all  important  in  order  that  each  individual 
little  rootlet  may  find  within  its  reach  all  of  the  different  agents 
whose  good  effects  depend  partly  upon  their  simultaneous  pres- 
ence. This  is  one  of  the  chief  advantages  that  a  good  commer- 
cial fertilizer  has  over,  a  home-made  fertilizer.  The  different 
ingredients  of  the  bought  manures  are  mixed  by  the  aid  of  the 
most  approved  machinery.  One  of  the  little  Universal  mills  is 
a  Very  useful  thing  on  the  farm.  They  will  grind  feed,  cotton 
seed,  tobacco  stalks,  kainite,  etc.  Pulverize  your  ingredients  the 
best  you  can  before  mixing,  and  then  you  can  mix  them  by 
sprinkling  down  the  different  ingredients  in  layers  and  shoveling 
them  together. 

As  a  rule,  chemical  manures  must  be  kept  in  a  dry  place.  We 
will  select  a  smooth  place  under  a  shed  as  our  mixing  floor,  and, 
having  crushed  all  lumps,  will  sprinkle  down  in  this  case,  first  a 
layer  of  ashes,  then  a  layer  of  cotton  seed  meal  with  a  little  sul- 
phate of  ammonia  and  kainite,  in  the  proportions  decided  upon, 
a  layer  of  ashes,  &c,  until  the  materials  are  exhausted.  The 
mass  is  then  to  be  shoveled  together,  first  into  numerous  little 
heaps,  then  into  larger  ones,  until,  finally,  it  is  all  brought 
together  into  one  large  pile.  It  would  be  very  well  now  to  let 
this  heap  lie  a  few  weeks.  If  the  materials  are  at  all  moist  the 
soluble  salts  will  be  diffused  through  the  insoluble  materials  and 
a  more  thorough  mixing  thus  accomplished.  When  the  materi- 
als are  very  dry  it  will  be  necessary  to  sprinkle  the  layers,  as  put 
down,  with  enough  water  to  moisten  them  without  causing  the 
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heap  to  drip.  When  the  manure  is  taken  up,  it  should  be  passed 
through  a  sieve  and  all  lumps  crushed.  It  is  then  ready  to  be 
put  upon  the  land. 

HOW    TO    COMPOST   MANURES. 

Second.  Some  materials  must  be  composted  to  render  their 
constituent  more  readily  available  to  plants.  The  seeds  of 
grasses,  weeds,  &c,  in  the  litter  must  be  killed.  The  manner 
of  managing  the  compost  differs  so  much  with  the  different 
materials  which  enter  into  it,  that  it  is  almost  impossible  to  give 
any  general  directions  on  the  subject. 

We  will  have  to  take  an  example  here,  also,  and  suppose  that 
it  is  desired  to  compost  cotton  seed  with  stable  manure,  and  to 
combine  with  them  enough  bone  and  muriate  of  potash  to  make 
a  manure  for  corn. 

Rotted  stable  manure  contains  more  soluble  plant  food  and 
less  water  and  insoluble  mineral  and  vegetable  matter  than 
fresh.  The  best  conditions  for  the  rotting  of  stable  manure  are 
moisture  and  exclusion  of  air.  On  the  one  hand,  the  heap 
should  not  be  leached  by  the  rain,  and,  on  the  other,  it  ought 
not  to  get  dry  or  be  open  to  the  too  free  circulation  of  air. 

We  prefer  a  cement  floor,  or  a  tightly  laid  wooden  floor,  slop- 
ing from  all  sides  to  the  centre,  upon  which  to  build  the  heap. 
This  may  well  be  under  a  roof,  and  there  may  be  a  covered 
trough  to  drain  the  pile  into  a  tight  box  or  barrel.  A  basin, 
scooped  out  in  the  ground  down  to  the  clay,  will  answer  every 
purpose,  and  if  the  liquids  do  not  soak  or  drain  away,  there  is 
no  objection  to  its  being  exposed  to  moderate  rain.  We  will 
suppose  that  the  materials  are  to  be  combined  in  the  proportions, 
22  bushels  of  cotton  seed,  or  about  600  pounds,  600  pounds  of 
stable  manure,  700  pounds  of  bone  meal  and  100  pounds  muri- 
ate of  potash  to  the  ton  of  2,000  pounds.  If  the  cotton  seed  are 
used  first  as  an  absorbent  in  the  stalls  along  with  the  litter,  a 
layer  of  bone  meal  should  be  sprinkled  over  each  layer  of  man- 
ure that  is  taken  from  the  stalls.  In  the  other  case,  we  will 
soak  the  cotton  seed  in  water  in  which  the  muriate  of  potash  has 
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been  dissolved,  and,  putting  down  a  layer  of  stable  manure  over 
it,  follow  it  by  a  layer  of  bone.  Every  few  layers  that  are  put 
down  the  mass  ought  to  be  trampled,  or  rammed  down  and  well 
wetted  with  water,  or  solution  of  the  muriate  of  potash.  The 
heap  is  built  up  in  a  conical  form  and  covered  over  with  earth, 
leaving  an  opening  in  the  top  in  which  water  can  be  poured. 
The  pile  will  soon  begin  to  ferment  and  get  warm,  and  liquid 
will  drain  from  it  into  the  barrel.  This  should  be  thrown  back 
upon  it  and  more  water  added,  if  it  appears  to  get  at  all  dry. 
The  heap  should  lie  at  least  eight  weeks.  When  broken,  it 
should  be  cut  down  through  the  layers  and  thoroughly  chopped 
up. 

How  might  we  expect  a  sample  of  compost  made  from  these 
materials  in  these  proportions  to  analyze?  We  calculate  from 
the  ingredients  used  what  amount  of  plant  food  there  would  be 
in  a  thousand  pounds  of  the  mixture,  air-dried,  as  follows: 

Pounds  of  Pounds  of  Pounds  of 

Phosphoric  Acid.  Ammonia.        Potash. 

350  lbs.  bone-meal  contain  about 80.  12.  

300  lbs.  cotton-seed  "  "     4.5  9.  6. 

300  lbs.  stable  manure  "  ''     1.5  1.5  1.5 

50  lbs.  muriate  of  potash,  "  "     25.0 

1000  pounds  contain  about 86.0  22.5  32.5 

The  spreading  of  chemical  manures,  also,  requires  careful 
attention.  If  they  are  broad-casted  by  hand,  they  should  be 
sown  just  as  carefully  as  grain  or  grass  seed.  In  case  the  whole 
surface  is  to  be  covered,  the  wheat  drill  may  be  used  to  spread 
the  fine  manures.  The  best  way,  unquestionably,  to  spread  a 
compost  is  to  use  one  of  the  excellent  machines  now  made  for 
the  purpose. 

The  Station  receives  so  many  requests  for  formulas  for  mix- 
tures and  composts  that  we  will  give  a  few  simply  as  suggestions 
and  illustrations,  using  different  farm  materials  and  cheap  chemi- 
cals. We  group  them  under  the  heads  "For  Cotton"  and  "For 
Tobacco;"  but  they  are  all,  with  a  few  exceptions,  as  indicated, 
good  general  fertilizers,  and  will  be  useful  on  a  variety  of  crops. 
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COMPOSTING   INSOLUBLE    PHOSPHATES. 

In  the  middle  section  of  North  Carolina  there  has  been  mani- 
fested already  some  dissatisfaction  about  the  acid  phosphates,  or 
plain  superphosphates.  Where  they  have  been  repeatedly  used 
for  a  number  of  years,  they  are  beginning  to  lose  their  effect,  it 
is  said,  and  a  disposition  to  use  insoluble  phosphates,  " floats," 
bone-meal,  etc.,  is  growing  up.  We  receive  a  good  many  requests 
for  information  about  the  best  methods  of  composting  such  phos- 
phates. 

In  a  letter  to  the  South  Carolina  farmers,  published  in  the 
monthly  report  of  the  Department  of  Agriculture  of  that  State, 
Baron  H.  von  Liebig  makes  some  remarks  of  interest  in  this 
connection. 

"In  an  article  on  'Mineral  Manures  and  Mineral  Manuring/ 
published  in  the  Royal  Agricultural  Journal  of  England,  we  have 
already  taken  occasion  to  say  that  the  inefficacy  of  insoluble  phos- 
phates, especially  in  poor  soils,  was  caused  often  by  a  want  of 
potash  in  the  land,  and  that,  along  with  the  phosphoric  acid, 
therefore,  this  constituent  of  plant  food*  should  also  be  supplied. 
The  best  form  in  which  this  can  be  done  is  in  the  shape  of  kainite, 
which  furnishes  also  the  sulphur  needed  for  the  albuminoids.  I 
have  laid  especial  stress,  moreover,  on  the  addition  of  quicklime* 
to  the  kainite,  for  this  is  required  to  bring  about  the  necessary 
chemical  change  in  the  soil,  the  sulphuric  acid  of  the  kainite 
combining  with  the  lime,  and  sulphate  of  lime  and  carbonate  of  pot- 
ash being  formed.  It  is  only  in  this  latter  combination,  viz.,  that 
of  an  acid  plant  alkali,  that  the  potash  can  play  its  proper  physio- 


*The  writer  probably  did  not  intend  that  it  was  essential  that*  the  lime  used 
should  be  quick  or  caustic  lime.  Such  lime  airslakes,  or  forms  carbonate  of  lime 
almost  immediately  upon  being  broken  up  and  mingled  with  the  moist  soil  or  com- 
post. In  composts  especially,  where  the  water  is  sure  to  be  heavily  charged  with 
carbonic  acid,  the  reaction  referred  to  must  be  a  double  decomposition  between 
the  finely-ground  or  precipitated  carbonate  of  lime  and  the  soluble  sulphate  of 
potash,  which  form  sulphate  of  lime  (gypsum,  or  plaster),  and  carbonate  of  pot- 
ash, the  compound  desired  for  the  plants.  According  to  this  view,  our  North  Car- 
olina marls  will  answer  for  the  lime  and  our  North  Carolina  phosphates  will  supply 
both  phosphoric  acid  and  lime  for  the  plan  outlined  by  Baron  Liebig. 
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logical  part.  But  this  addition  of  lime  has,  strange  to  say,  been 
overlooked  by  all  agricultural  chemists  except  Dr.  Ravenel,  who 
has  carried  it  out  in  his  experiments.  I  believe,  however,  that 
the  results  obtained  both  by  Dr.  Ravenel  and  Prof.  Jamieson, 
though  those  of  the  latter  were  got  in  a  different  manner,  are  to  be 
attributed  solely  to  the  right  application  of.  true  scientific  princi- 
ples, which  Lawes,  in  his  experiments,  seems  to  have  entirely 
disregarded." 

Baron  Von  Liebig  goes  on  to  say  :  "  Now,  to  return  to  the 
reason  why  superphosphate  has  nevertheless,  in  most  if  not  all 
cases  where  artificial  manures  were  employed,  been  in  advance 
of  precipitated  phosphate,  I  maintain  that  this  is  not  to  be  sought, 
as  is  generally  believed,  in  the  wider  and  more  uniform  distri- 
bution of  the  soluble  than  of  the  insoluble  phosphate  in  the  soil, 
but  rather  in  the  concentration  of  phosphoric  acid  around  larger 
or  smaller  particles  of  the  tilled  field.  Superphosphate,  in 
comparison  with  raw  ground  phosphate  or  precipitated  phos- 
phate, exists  always  in  so  much  coarser  a  mechanical  condition 
in  the  soil  that  it  can  never  be  broken  up  so  uniformly  by  the 
harrow.  And  this  fact  alone  explains  the  cause  of  its  more 
rapid  effect.  When  monophosphate  is  dissolved  by  rain,  pre- 
cipitated phosphate  is  formed  in  the  soil  concentrically  around 
the  particles  of  superphosphate.  Each  single  root-fibre  now 
comes  in  contact  in  a  larger  area,  not  with  one  or  more  phos- 
phate particles,  but  with  hundreds  and  thousands  lying  close 
together.  Wherever  such  a  fibre  finds  most  nourishment  it  is 
developed  most  vigorously,  and  shoots  out  new  fibres,  not  need- 
ing even  to  grow  in  length  to  seek  its  necessary  phosphatic  food 
in  other  particles  of  soil.  If  now  the  root-fibres  find  all  the 
constituents  of  plant  food  accumulated  in  like  manner,  every- 
thing works  together  for  the  growth  of  the  plant  as  rapidly  as 
possible.  This  is  of  the  highest  importance,  especially  with  tur- 
nips, which  contain  but  a  small  supply  of  plant  food.  The 
union  of  all  elements  of  plant  food  in  a  large  and  porous  mass 
constitutes  the  chief  advantage  which  stable  manure,  though  con- 
taining a  smaller  proportion  of  plant  food,  possesses  over  artifi- 
4 
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cial  fertilizers.     This  holds  good  for  many  kinds  of  plants,  par- 
ticularly in  the  cultivation  of  garden  crops." 

"Dr.  Ravenel  and  Prof.  Guerard  have  erroneously  made  Liebig 
responsible  for  the  theory  that  plants  are  nourished  chiefly  by 
the  food  constituents  which  are  soluble  in  water  circulating  in 
the  soil.  For  it  was  Liebig,  on  the  contrary,  who  first  proved 
and  established  it  as  a  law,  that  plants  prepare  their  food  solu- 
tions for  themselves  from  the  mineral  salts  which  are  physically 
combined  with,  or  chemically  precipitated  on,  the  surface  of  the 
soil,  by  means  of  the  acids  contained  in  their  root-fibres.  It 
stands  to  reason,  however,  that  this  is  not  possible  without  an 
ample  supply  of  water  in  the  soil.  It  is  also  equally  manifest 
that  plants  cannot  take  up  potash  in  the  absence  of  carbonic 
acid  in  solution  in  water,  the  principal  office  of  which  is  to  dis- 
solve the  silicates  in  the  soil,  while  on  the  contrary  it  has  very 
little  action  on  the  phosphates.  The  effect  which  turf  has  on 
raw  ground  phosphate  when  composted  with  it  is  not  due  to  the 
production  of  carbonic  acid  and  its  power  of  dissolving  phos- 
phates, but  depends  mostly  on  the  fact  that  the  turf  being  in  a 
coarse  mechanical  condition  retains  in  its  pores  and  on  its  sur- 
face the  particles  of  fine  ground  phosphate,  and  concentrates 
them  every  here  and  there  in  the  soil — an  action  similar  to  that 
as  described  when  explaining  the  effect  of  superphosphate.  In 
either  case,  only  one  of  the  many  roots  of  the  growing  plant, 
stretching  out  its  fibres  in  every  direction,  needs  to  come  in  con- 
tact with  such  a  particle  of  turf  in  order  to  transfer  hence  an 
ample  supply  of  phosphoric  acid  to  the  plant.  Upon  the  healthy 
growth  of  the  organs  of  the  plant  above  ground  depends  also 
the  development  of  its  roots  below,  and  these  again  come  in  con- 
tact with  fresh  particles  of  turf  thus  laden  with  phosphoric  acid. 
When  turf  cannot  be  had,  sawdust  or  leaf-mould  serves  more  or 
less  the  same  purpose;  but  stable  manure  is  beyond  all  doubt 
the  best  kind  of  vegetable  compost  that  can  be  used.  Raw 
ground  phosphate,  therefore,  should  always  be  applied  to  the 
land  composted  with  some  bulky  organic  material.  There  is  a 
saving  also  in  phosphate  manure  in  the   use  of  such    material ; 
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or,  in  other  words,  without,  the  admixture  of  vegetable  substances 
more  artiticial  fertilizers  must  be  employed  to  produce  the  same 
harvest  results.  In  every  case  where  Prof.  Jamieson  and  others 
have  compared  the  efficacy  of  superphosphate  mixed  with  stable 
manure  with  raw  phosphate  also  composted  in  like  manner,  the 
difference  in  the  manurial  value  of  the  phosphates  has  almost 
entirely  disappeared — which  distinctly  corroborates  ray  views  as 
stated  above." 

"Now,  my  advice  to  farmers  and  fertilizer  manufacturers  of 
South  Carolina,  and  those  using  the  South  Carolina  phosphates, 
is  not  to  use  their  fine  ground  phosphate,  or  "floats,"  in  making 
a  low  grade  of  superphosphate  with  less  sulphuric  acid,  but  from 
the  coarser  ground  phosphate  to  manufacture  the  highest  grade 
of  superphosphate  possible,  as  they  have  hitherto  done.  But 
the  finest  ground  phosphate,  or  "floats,"  it  is  undoubtedly  better 
to  sell  unvitriolized,  as  in  this  condition  it  may  be  more  econo- 
mically utilized  by  the  farmer  without  the  addition  of  acid,  pro- 
vided that  it  is  composted  with  stable  manure,  or  other  vegeta- 
ble matter,  along  with  kainite  and  lime  as  required.  There  are 
special  cases,  however,  and  with  certain  kinds  of  crops,  which 
only  experience  and  circumstances  can  determine,  where  it  will 
be  found  more  advantageous  to  mix  the  raw  ground  phosphate 
with  more  or  or  less  superphosphate.  And  in  my  opinion  there 
are  not  a  few  instances,  in  which  superphosphate  has  heretofore 
been  held  to  be  not  only  indispensable  but  irreplaceable,  where 
a  mixture  of  half  superphosphate  and  half  raw  ground  phosphate 
would  yield  identically  the  same  results,  provided,  of  course, 
that  other  conditions  were  equal." 

"Precipitated  phosphate,  I  am  convinced,  can  never  be  manu- 
factured on  a  large  scale,  or  otherwise  than  as  a  secondary  pro- 
duct ;  but  I  believe  that  raw  ground  phosphate,  even  though  its 
present  cost  of  production  may  increase,  will  always  be  able  to 
compete  with  superphosphate.  Both,  however,  the  soluble  as 
well  as  the  insoluble  phosphates,  have  their  full  authority  in  ag- 
riculture, and  only  ignorance  or  a  misunderstanding  of  the  sub- 
ject will  ever  seek  to  supplant  one  altogether  by  the  other.     The 
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further  practical  use  of  raw  ground  phosphate  will  assign  to  each 
fertilizer  its  proper  place,  and  each  will  mutually  assist  the  other 
and  conduce  to  a  continued  employment  of  both.  Any  fear  that 
the  superphosphate  manufacturers  may  entertain  that  the  in- 
creased use  of  raw  ground  phosphate  will  lessen  the  sale  of  su- 
perphosphate is  entirely  groundless  ;  the  use  of  both  will  grow, 
though  possibly  not  in  the  same  proportion.  It  would  be  foolish 
in  the  extreme,  therefore,  for  the  manufacturers  to  try  to  prevent 
the  use  of  raw  ground  phosphate  by  immoderately  lowering  the 
price  of  superphosphate.7' 

We  give  these  long  extracts  for  the  guidance  of  those  who 
wish  to  use  insoluble  phosphates.  The  cream  of  them  is  his 
advice  to  compost  insoluble  phosphates  with  lime,  by  which  we 
infer  carbonate  of  lime  or  marl  is  meant,  kainite  and  an  abund- 
ance of  vegetable  matter,  which  may  be  stable  manure,  muck, 
mould  or  even  sawdust,  where  nothing  better  is  to  be  had.  We 
have  had  this  in  mind  in  framing- several  of  the  formulas  below. 


FOR   COTTON. 

We  give  a  variety  of  formulas  each  to  make  about  one  ton  of  fertilizer,  so  as 
to  meet  the  requirements  of  the  different  sections  of  theState,and  using  as  far  as 
possible  whole  packages  of  the  articles,  so  as  to  save  weighing  or  measuring. 

I.  Mixtures. — The  cost  of  each  can  be  calculated  from  the  prices  given  above: 

1.  Acid  phosphate, , 400  lbs. 

N.  C.  phosphate  (insoluble  phosphate  and  lime),  600     " 

Kainite 400     " 

Cotton  seed  meal, ... 600     " 

Or  use  all  acid  phosphate,  or  all  N.  C.  phosphate. 

2.  Tankage,  ground, 600  lbs. 

Acid  phosphate, 600     " 

Kainite, 300     " 

Sulphate  of  ammonia, 80     " 

Woods-mould,  or  fine  rich  earth, , 420     " 

Or  use  bone  meal  or  ground  fish  in  place  of  the  tankage. 

3.  N.  C.  phosphate, 1000  lbs. 

Kainite, 400     * 

Dissolved  bone,  or  tankage, 500     " 

Sulphate  ammonia  60  and   nitrate  soda,...-. 40     " 
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Or  100  pounds  sulphate  of  ammonia. 

4.     Acid  phosphate, 800  lbs. 

Muriate  potash, 100     " 

Sulphate  ammonia, 60 

Finely  pulverized  manure  from  hen  house,  horse  or  cow  stables  1040 

These  may  all  be  used  after  the  manner  of  commercial  fertilizers. 

II.  Composts. — A.     On  the  plan  of  Baron  Liebig 

N.  C.   phosphate,  containing  carbonate  of  lime  and  phosphate,  800  lbs. 

Kainite, 200     " 

Stable  manure,  cotton  seed,   muck,  mould,  or  some  vegetable 
matter, 1000  " 

B.  Or  use  ground  S.  C.  phosphate, 600 

Marl  or  lime, 400     " 

Kainite, 200     " 

Cotton  seed  and  stable  manure,  mould,  muck  or  vegetable  mat- 
ter,   800     " 

C.  Or,  again,  using  dissolved  and  insoluble  phosphates  together 
(Liebig:) 

N.  C.  phosphate, 800  " 

Acid  phosphate, 200  " 

Kainite, , 200  " 

Manure,  cotton  seed  or  some  vegetable  matter, 800  " 

D.  From  acid  phosphate  entirely.     The  cost  of  this  one  is  calculated  as  an 
illustration : 

Acid  phosphate,  at  $20.00  per  ton, 
Kainite,  at  $12.00  per  ton, 
20  bushels  cotton  seed,  at  16  cts-  per  bushel, 
Stable  manure,  or  any  rich  earth  or  mould, 


LBS. 

COSTS. 

600 

$6  00 

200 

1  20 

600 

3  20 

600 

One  ton  of  2,000  $10.40 

Or  use  800  lbs.  of  acid  phosphate  and  400  lbs.  of  kainite. 

Put  down,  best  under  shelter,  or  so  that  the  heap  will  not  be  leached,  a  layer 
of  manure  or  earth,  a  layer  of  cotton  seed  well  soaked  in  a  solution  of  kainite* 
a  layer  of  acid  phosphate,  manure  or  earth  again,  &c.  The  heap  should  be 
thoroughly  moist,  but  not  drip.  Cover  over  with  earth.  Watch  it  that  it  does 
not  heat  too  much  and  pour  more  water  in  the  top  of  it,  if  it  does.  Let  the 
heap  lie  six  or  eight  weeks.  Then  cut  down  across  the  layers  and  chop  to- 
gether.    Can  use,  according  to  desire,  500  to  2,000  lbs.  per  acre. 

The  other  composts  above  are  to  be  treated  in  a  similar  manner. 
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FOR    TOBACCO. 

I.  Mixtures. — a.     For  a  high  grade  fertilizer,  mix: 

Acid  phosphate 900  lbs. 

Ground  tankage  or  fish  scrap 800     " 

Sulphate  of  ammonia 60     " 

Nitrate  of  soda 40     " 

"Pure  sulphate  of  potash" 200     " 

Or  use  bone  meal,  in  which  case,  however,  as  this  does  not  contain  as  much 
ammonia  as  tankage  and  fish  scrap,  you  must  use  80  lbs.  more  of  sulphate  of 
ammonia. 

On  the  farm  it  will  probably  be  better  to  mix  the  above  with  an  equal 
amount  of  woods-mould  or  fine,  rich  earth. 

b.  A  cheap  mixture  : 

North  Carolina  phosphate... 700  pounds. 

Ground  tankage,  or  fish 500         " 

Kainite 400 

Acid  phosphate 400         " 

c.  Using  cotton-seed  meal  : 

Cotton-seed  meal 400  pounds. 

Sulphate  of  ammonia... 60         " 

Acid  phosphate,  or  dissolved  bone 600 

Kainite  400         " 

North  Carolina  phosphate  540         " 

In  b  and  c  it  will  be  better,  to  insure  bright  tobacco,  to  use  instead  of  the 
kainite  150  pounds  of  "  pure  sulphate  potash,"  or  "  high  grade"  sulphate  of 
potash. 

II.  Composts.     Prepare  as  for  cotton  : 

(1).     Fine  horse  or  cow  manure,  rich   mould,  or  similar 

material  900  pounds. 

Acid  phosphate,  or  dissolved  bone.... 600         " 

High  grade  sulphate  potash 150 

Bone  meal,  fish  scrap,  or  tankage 350 

Sprinkle  each  layer  with  water  and  let  lie  for  a  month. 

(2).     A  cheap  compost: 

Acid  phosphate 200  pounds. 

North  Carolina   phosphate 600         " 

Kainite 200     '    " 

Cotton-seed,  stable  manure,  or  mould 1000 

The  last  few  pages  were  written  merely  to  supply  suggestions 
to  many  iuquirers.  The  intelligent  farmer  will  see  many  things 
to  modify  in  adapting  them  to  his  circumstances. 
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In  making  the  analyses  given  below,  we  have  followed  in  the 
main  the  plan  of  Prof.  E.  W.  Hilgard  and  Prof.  Peter,  described 
by  the  first  named  writer  in  Vol.  V  of  the  Census  Reports,  1880, 
in  the  discussion  of  Soil  Investigation,  page  67.  We  have  not 
separated  iron,  alumina  and  manganese,  as  they  do.  In  the  in- 
terpretation of  the  results,  we  have  been  guided  in  part  by  the 
remarks  of  Prof.  Hilgard  at  the  same  place. 

Some  of  the  samples  were  taken  by  our  directions,  as  noted, 
but  in  most  cases  we  are  not  informed  definitely  as  to  what  depth 
of  the  soil  the  sample  represents. 

2533.  J.  H.  Etheridge,  Coleraine,  Bertie,  wished  the  lime  only  to  be 
determined  in  a  sample  of  soil  he  sent.  The  object  was  to  ascertain  if  the 
land  contained  lime  enough  to  grow  peanuts  well.  In  reply  to  an  inquiry 
Mr.  Etheridge  writes:  "  It  was  taken  from  the  top  of  the  banks  near  the  river 
Chowan.  There  is  a  large  quantity  of  marl  in  the  banks  here,  but  not  in  tw© 
hundred  yards  of  where  the  sample  of  soil  was  taken  from.  It  is  not  a  culti- 
vated soil,  and  has  never  been.  It  is  covered  with  grass.  The  hill  the  soil 
was  taken  from  was  once  occupied  by  Indians.  Skeletons,  bones,  pottery, 
arrow-points,  &c,  have  frequently  been  dug  up,  showing  it  was  a  burial  place. 
I  think  the  large  per  cent,  of  lime  comes  from  the  mussel-shells  that  are  scat- 
tered on  the  hills."     The  sample  was  dried  at  212°  F. 

Coarse  residue 5.30  per  cent. 

Fine  earth. 94.70 

The  coarse  residue  is  composed  of  pieces  of  shells  and  quartz  grains. 
The  fine  earth  contained 

Carbonate  of  lime 6.62  per  cent. 

Sand  and  insoluble .84.41        " 

The  soil  must  have  received  a  marling  in  some  natural  way. 
2977.     The  sample  sent  by   W.  H.  McLaurin,   Esq.,  of  Laurinburg,  with 
the  inquiry,    "  What  is  necessary  to  add   to   this    besides   compost   to    make 
wheat?"     The  soil  contains 

Fine  earth 63. (SO  per  cent. 

Coarse  residue 36.11       " 

the  latter  composed  of  large,  clear  grains   of  quartz,  with    pieces  of  decayed 
root  fibres. 
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A  chemical  analysis  of  the  fine  earth  showed  it  to  be  composed  of 

•  Hygrometric  water 1.52     percent. 

Volatile  and  organic  matter 2.797 

Sand  and  insoluble  matter 91.22  " 

Phosphoric  acid 0.12  " 

Oxide  of  iron  and  alumina 3.845 

Lime 0.26 

Magnesia 0.108 

Sulphuric  acid 0.039 

Potash 0.10 

Soda 0.158 

100.167  per  cent. 

The  soil  is  a  very  sandy  loam.  It  has  enough  lime  and  phosphoric  acid  to 
last  for  a  while,  and  these  are  the  chief  things.  The  potash  is  scanty,  just 
enough  with  the  others  to  produce  moderately  for  six  to  eight  years,  when,  if 
not  improved  or  subsoiled,  it  would  begin  to  fail  rapidly.  It  is  a  highly 
improvable  soil,  and  lime  was  the  right  thing  to  use  upon  it,  especially 
in  preparing  it  for  wheat.  If  you  have  not  this  and  must  buy,  get  insoluble 
lime  phosphate,  and  apply  500  to  800  pounds  with  200  lbs.  kainite,  per  acre. 
Then  put  in  peas,  to  be  followed  with  wheat.  With  the  wheat  you  can  put  in 
a  little  bone  meal,  or  phosphate,  and  ashes  or  kainite. 

3158,  3369,  3370,  from  C.  II.  Davenport,  Columbia,  Tyrrell  county,  who 
describes  their  location,  their  original  growth  and  general  character,  as  fol- 
lows : 

The  land  is  situated  on  the  west  side  of  Scuppernong  river,  has  the  river 
two  and  one-quarter  miles  on  the  east,  and  one  and  one-quarter  miles  on  the 
north  and  south  of  it;  has  a  swamp  about  orae-third  of  a  mile  on  the  southwest, 
with  a  good  fall  that  makes  it  very  easy  to  drain,  except  in  such  floods  of  rain 
as  we  had  last  May.  The  soil  is  very  easy  to  cultivate,  and  produces  very  good 
crops  for  this  section.  The  land  has  been  cleared  a  long  time,  so  I  cannot 
give  you  a  full  statement  of  its  forest  growth,  only  by  adjoining  lands  and  as  I 
have  been  told. 

No.  1.  The  timber  was  white  and  red  oak,  and  heavy  red  pine,  which  was 
the  principal  timber,  with  some  other  small  timbers,  such  as  sweet-gum, 
black-gum,  white  bush,  dogwood,  &c.  No.  2.  Nearly  the  same  as  No.  1,  only 
not  so  much  of  the  oak,  but  more  of  the  beech.  No.  3,  has  more  sweet-gum, 
with  heavy  pine  and  other  small  growth,  as  above  described.  No.  2  is  a  small 
ridge  of  sandy  soil  running  east  and  west,  with  a  light  roll  on  Nos.  1  and  3. 
Nos.  1  and  2  have  a  good  red  clay  subsoil.  No.  3  is  a  little  mixed  with  red  and 
white  clay,  not  all  one  solid  color.  The  land  has  been  cultivated  in  cotton 
several  years,  and  manured  with  compost,  with  ditch-bottoms  and  pine  straw. 
With  this  manner  of  manuring  the  land  will,  in  any  good  or  fair  year,  give  on 
No.  1,  450  lbs.  of  cotton  per  acre,  and  No.  2,  350  lbs.;  No.  3,  about  450  to 
475  lbs.  per  acre,  or,  when  cultivated  in  corn,  will  give,  on  No.  1,  5  bbls.  per 
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acre,  No.  2,  1 J  and  No.  3,  5}  bbls.  per  acre — all  of  the  above  figures  in  good 
crop  seasons.  On  No.  1  the  cotton  is  generally  very  strong  and  healthy  and 
matures  well.  No.  2  is  not  so  strong,  and  does  not  make  a  large  growth  and 
matures  very  early  and,  if  a  dry  season,  it  sheds  its  leaves,  but  the  stalk  will 
still  keep  green.  No.  3  makes  a  tall  and  large  growth  and  matures  late. 
Neither  of  the  soils  are  subject  to  the  black  rust,  and  they  are  all  generally 
healthy,  except  in  wet  and  cold  springs;  then,  while  the  cotton  is  small,  it  will 
die  right  much,  particularly  on  No.  2.  Nevertheless  I  do  not  have  a  really  bad 
stand  in  any  year.  The  weeds  and  grass  on  Nos.  1  and  3,  when  cultivated,  are 
crab  and  quill  grass,  morning-glory  and  a  weed  that  we  call  here  cuckle  burrs. 
No.  2  grows  mostly  crab  grass,  and,  when  all  the  land  is  allowed  to  rest,  sends 
up  a  good  growth  of  tall  stick-weeds,  with  some  rag  weeds,  dog-fennel,  cuckle 
burrs  and  grass. 

3158  3369  3370 

Marks.  No.  1,  gray.     No.  2,  yellow     No.  3,  black. 

sandy. 

Per  cent,  coarse  residue 5.50  9.60  8.80 

Coarse  residue  composed  of  ,        Sand  and  or-  Sand  and  or-  Sand  and  or- 
ganic matter,  ganic  matter,  ganic  matter, 
lumps    oxide 
of  iron. 

Per  cent,  fine  earth... 94.50  90.40  91.20 

Fine  earth  composed  of: —                  Per  cents.  Per  rents.  Per  cents. 

Hygrometric  water 2.58  1.307  '    3.232 

Volatile  and  organic  matter 3.807  1.645  3.740 

Sand  and  insoluble  matter 88.267  93.10  88.092 

Phosphoric  acid 0.137  0.157  0.189 

Oxide  of  iron  and  alumina 4.578  3.418  5.966 

Lime 0.315  0.265  0.355 

Magnesia..... 0.178  0.094  0.171 

Sulphuric  acid 0.000  0.000  0.000 

Potash 0.208  0.135  0.222 

Soda 0.083  0.067  0.10 


100.153 


100.188 


100.067 


We  have  given  Mr.  Davenport's  letter  in  full  because,  as  a  description  of  what 
these  soils  will  do,  it  runs  so  exactly  parallel  to  what  the  analyses  teach  us  we 
might  expect.  The  three  soils  are  variations  of  the  same  type  of  sandy  loam. 
Nos.  1  and  3,  are  quite  good  soils  of  this  class.  No.  3  having  somewhat  the 
largest  resources  to  be  used  up,  will  last  the  longest.  No.  2  is  a  little  behind 
the  others,  does  not  produce  so  well  now  and  is  liable  to  give  out  sud- 
denly under  constant  cropping.  The  important  ingredients,  phosphoric  acid, 
lime  and  potash,  are  on   the   verge  of  giving  out  in   this  soil.     A  thorough 
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liming  with  oyster  shell  lime,  or  marling,  if  marl  is  to  be  had,  would  im- 
prove these  soils.  If  more  concentrated  fertilizers  can  be  applied,  composts 
of  acid  phosphate  and  kainite,  or  of  ground  oyster  shells,  ground  phosphate 
and  kainite  will  probably  pay  well  for  the  use. 

3291.  Soil,  described  as  a  "  section  from  top  to  bottom  of  the  layer  of  earth, 
a  general  average  of  the  soil,"  (evidently  the  layer  of  cultivated  soil  is  meant), 
from  C.  H.  Lewis,  Farmer's  P.  O.,  Randolph  county.  The  analysis  is  as  fol- 
lows : 

Coarse  residue * 2.70  per  cent. 

"         is  composed  of  sand  and  organic  matter. 

Fine  earth 97.30  per  cent. 

The  fine  earth  is  composed  of: —  

Hygrometric  water 3.312  per  cent. 

Volatile  and  organic  matter 4.680 

Sand  and  insoluble  matter 78.705         " 

Phosphoric  acid 0.083 

Oxide  of  iron  and  alumina 10.477 

Lime. 0.260        " 

Magnesia 0.459         !' 

Sulphuric  acid  trace. 

Potash 0.783 

Soda 0.125"       " 


98.884 
This  analysis  needed  to  be  reviewed,  but  the  sample  was  of  such  uncertain 
origin  that  we  concluded  that  it  did  not  merit  so  much  work.     The  soil  is  very 
deficient  in  lime  and  phosphoric  acid,  though  rich  in  potash  for  a  clay. soil. 

3364.  From  Croome  Swamp,  Angola  Bay.  General  W.  G.  Lewis,  who 
sent  the  sample,  writes:  "The  soil  was  taken  from  the  south  ditch  of  the 
Croome-James  road  being  built  in  Angola  Bay,  in  Pender  county,  about  a 
half  mile  east  of  Croome's  bridge  over  North-East  river.  The  growth  is  gum, 
ash,  pine,  bay,  poplar,  &c.  A  part  of  this  swamp  has  been  drained  and  cleared 
and  been  in  cultivation  by  A.  B.  Croome  and  others  for  eighteen  years.  The 
first  six  years  it  was  cultivated  without  rest.  Since  then  it  is  rested  every 
alternate  year.  It  produces  from  thirty-five  to  forty-five  bushels  of  corn  per 
acre,  with  poor  drainage  and  cultivation.  The  soil  works  very  easily,  pulver- 
izes well  and  does  not  clod  at  all.  The  soil  is  good  also  for  peas,  sweet  pota- 
toes, <&c." 

The  sample  of  soil  marked  No.  1,  Croome  Swamp,  Angola  Bay,  a  section 
from  side  of  a  ditch  two  feet  deep,  is  a  black  mass  full  of  fine  roots  and  fibres, 
and  contains: 

Fine  earth  87.30  per  cent. 

Coarse  residue 12.70 

composed    of   sand    and  organic    matter,  with    two,  apparently   water  worn 
pebbles. 
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A  chemical  analysis  of  the  fine  earth  showed  it  to  be  composed  of 

Hygrometric  water 5.607  per  cent. 

Volatile  and  organic  matter 11.252 

Sand  and  insoluble  matter 81.507 

Phosphoric  acid 0.144        " 

Oxide  of  iron  and  alumina 1.431 

Lime 0.070 

Magnesia 0.063 

Sulphuric  acid 0.000 

Potash 0.068 

Soda 0.071 


100.213  per  cent. 

Looking  at  the  percentages  alone  one  would  conclude  that  this  could  not  be 
a  productive  soil,  when  the  fact  is  that  it  is  quite  productive  of  corn,  peas, 
sweet  potatoes,  &c.  It  contains,  as  it  stands,  a  sufficient  percentage  of  phos- 
phoric acid,  which  makes  it  such  a  remarkably  good  corn  producing  soil,  but 
the  percentages  of  lime  and  potash  are  very  low.  In  even  such  very  light 
soils,  as  this,  we  expect  to  find  fully  0.1  per  cent,  of  lime  and  the  same  of 
potash,  with  at  least  0.06  of  phosphoric  acid,  if  the  soil  is  at  all  productive. 
But  it  will  not  do  to  consider  percentages  alone,  as  this  soil  shows.  On  account 
of  its  sandy  character  and  the  large  amount  of  organic  matter  in  it,  we  have 
here  a  very  porous  soil,  and  one  which  the  rootlets  of  plants  can  penetrate  and 
pervade  fully  to  a  depth  of  three  or  four  feet.  We  received  over  two  feet  in 
depth  of  the  soil  and  the  rootlets  evidently  extended  beyond  this. 

The  essential  plant  food  is  in  part  much  diluted,  but  it  is  there,  and  in  form 
to  be  taken  up  readily. 

If  marl  is  convenient,  this  soil  would  be  made  more  productive  and  more 
permanently  so,  by  a  liberal  addition  of  it  and  kainite. 

Without  this  it  will  give  out  suddenly  after  a  while. 

(February  11th.  In  a  letter  just  received  from  General  Lewis  he  says  there 
is  marl  of  seemingly  good  character  on  the  line  of  the  James-Croome  road, 
and  states  that  the  opinion  that  this  soil  will  give  out  suddenly  if  not  limed 
is  confirmed  by  his  observation.  So  there  is  no  reason  why  this  soil  cannot 
be  fully  maintained). 

3371.  The  sample  soil  sent  to  the  Station  by  Mr.  E.  McRae,  of  Shoe  Heel, 
contains : 

Fine  earth 79.60  per  cent. 

Coarse  residue 20.40         " 

the  latter  composed  of  organic  matter,  leaves,  small  roots  and  stems,  quartz 
grains  and  charred  wood. 
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A  chemical  analysis  of  the  fine  earth  showed  it  to  be  composed  of 

Hygrometric  water 1.445  percent. 

Volatile  organic  matter 3.31  " 

Sand  and  insoluble  matter 93.285 

Phosphoric  acid 0.10  " 

Oxide  of  iron  and  alumina 1.34 

Lime 0.485 

Magnesia 0.079         " 

Sulphuricacid 0.037 

Potash 0.04 

Soda 0.095         " 


100.216  per  cent. 

Mr.  McRae  said  that  cotton  always  "blighted  "  on  this  soil.  This  blight- 
ing is  said  to  be  caused  generally  by  one  or  two  things: 

1.  Deficiency  of  potash.  This  the  analysis  supports.  Even  a  very  light 
sandy  soil  like  this  should  have  one-tenth  of  one  per  cent,  of  potash  (0.10), 
to  be  moderately  productive. 

2.  Very  frequently  a  sour  condition,  which  means  generally  the  presence  of 
ferrous  salts  (of  "  copperas  v)  in  the  lower  layers  of  the  soil.  The  soil  should 
be  well  drained  first,  then  apply  lime,  or  marl,  and  kainite,  and  I  think  you 
will  find  that  the  bad  spots  will  fade  out.  Try  this  remedy  and  let  me  hear 
what  success  your  have. 

.    3374.     A  half- bushel  sample  of  soil  sent  to  the  Station  by  Mr.  Robert  F. 

Phifer,  of  Concord.     Two  samples  ;  this  one  the  top  soil.     Corn  "  frenches  " 

and  cotton  "  blights"  on   this  soil,  which  is  locally  known  as   "black-jack" 

land.     It  contains: 

Fine  earth ...79.25  per  cent. 

Coarse  residue 20.75         " 

the  latter  composed  of  a  few  clear  grains  of  quartz  and  a  small  amount  of 

organic  matter. 

A  chemical  analysis  of  the  fine  earth  showed  it  to  be  composed  of 

Hygrometric  water 5.975  per  cent. 

Volatile  and  organic  matter 4.752 

Sand  and  insoluble  matter 58.955 

Phosphoric  acid 0.09 

Oxide  of  iron  and  alumina 28.125 

Lime 0.83 

Magnesia 0.625 

Sulphuricacid 0.062 

Potash 0.05 

Soda 0.304 


99.768  per  cent. 


SOIL   ANALYSES.  69 

3375.     The  subsoil  to  3374,  sent  by  Mr.  Phifer,  contains  : 

Fine  earth , 95.09  per  cent. 

Coarse  residue 4.91 

the  latter  composed  of  red  and  black  grains  of  sand. 

A  chemical  analysis  of  the  fine  earth  showed  it  to  be  composed  of 

Hygrometric  water 9.412  per  cent. 

Volatile  and  organic  matter 7.832 

Sand  and  insoluble  matter  49.876 

Phosphoric  acid 0.12 

Oxide  of  iron  and  alumina 28.16 

Lime , 0.825 

Magnesia 0.576         " 

Sulphuric  acid 0.025 

Potash 0.05 

Soda 0.361 


97.237  per  cent. 

With  these  analyses  we  wrote:  This  is  a  well  known  class  of  soils  through 
this  whole  section,  and  you  have  described  it  exactly  right.  It  has  been  fre- 
quently examined  by  chemists,  and  they  all  agree  as  to  what  is  the  matter 
with  it.  When  your  letter  was  received,  therefore,  I  could  predict  with  confi- 
dence what  the  trouble  was.  The  "black-jack  "  always  means  a  deficiency  of 
lime  and  potash. 

We  have  here  a  stiff  clay  topsoil  with  a  large  amount  of  quartz  gravel  in  it. 
The  subsoil  is  of  quite  the  same  character  as  the  top  soil,  only  with  much  less 
gravel  and  a  stiffer  texture  therefore.  As  the  analyses  run,  the  most  striking 
deficiency  is  in  the  potash.  There  is  only  five  hundredths  of  one  per  cent., 
when  there  ought  to  be  ten  times  as  much  in  so  stiff  a  clay.  The  phosphoric 
acid  is  too  low  also;  there  should  be  twice  as  much  in  a  fertile  soii  of  this 
kind.  The  lime  is  low,  though  not  so  far  too  low  as  the  others.  I  think  this 
soil  would  respond  favorably  to  the  addition  of  kainite  alone,  but  its  perma- 
nent improvement  must  be  on  a  regular  plan. 

Supposing  it  just  cleared,  broadcast  fifty  bushels  of  lime  and  6.00  pounds 
of  kainite  to  the  acre.  Break  up  thoroughly  and  plant  in  corn,  using  profit- 
ably some  phosphate  and  ashes  or  kainite  in  the  row.  A  compost  of  vegetable 
matter,  lime,  phosphate  and  kainite  would  be  a  good  thing  in  this  place,  and 
with  any  crop  on  this  soil;  900  pounds  of  insoluble  phosphate,  300  pounds  of 
kainite  and  800  pounds  of  mould,  manure  or  some  vegetable  matter  are  good 
proportions.  Follow  the  corn  with  oats  and  grass,  when  you  can.  use  more 
lime,  phosphate  and  potash. 

3376.     Sent  by  D.  R.  Thompson,  Esq.,  near  Goldsboro,  contains  : 

Fine  earth 97.69  per  cent. 

Coarse  residue 2.31         " 

composed  of  decayed  bark  and  wood  principally,  with  a  few  clear  quartz  grains. 
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A  chemical  analysis  of  the  fine  earth  showed  it  to  be  composed  of 

Hygrometric  water 0.080  ptsr  cent. 

Volatile  and  organic  matter 6.552 

Sand  and  insoluble  matter 81.542 

Phosphoric  acid 0.07 

Oxide  of  iron  and  alumina 7.325 

Lime 0.255 

Magnesia 0.173 

Sulphuric  acid 

Potash 0.19 

Soda « 0.085 


99.777  per  cent. 

Mr.  Thompson  says:  "I  have  not  found  any  plant  that  would  grow  kindly 
upon  it.  The  soil  is  black  and  it  looks  as  if  it  would  produce  as  abundantly 
as  any  piny  woods  soil." 

The  soil  is  a  sandy  loam  with  a  moderate  amount  of  humus.  It  is  close  and 
needs  to  be  well  drained  and  have  the  air  let  into  it.  The  chief  elements  of 
fertility,  lime,  phosphate  and  potash,  are  scarce  in  it,  but  the  soil  is  suscepti- 
ble of  improvement.  The  cheapest  sources  of  lime  and  potash  should  be  used 
liberally.  These  are  the  marls  of  your  section,  and  kainite.  The  most  of  the 
marls  of  your  county  contain  \  to  2  per  cent  of  phosphate  also.  - 

3450.     A  sample  of  soil,  drawn  according  to  our  directions  by  P.  B.  Neal, 

Madison,  Rockingham  county,  contains : 

Fine  earth 68.36  per  cent. 

Coarse  residue 31  64 

composed  of  coarse  grains  of  quartz,  with  clay,  roots  and  straw  intermixed  in 

small  quantity. 

A  chemical  analysis  of  the  fine  earth  showed  it  to  be  composed  of 

Hygrometric  water 2.057  per  cent. 

Volatile  aud  organic  matter 3.582 

Sand  and  insoluble  matter 87.112 

Phosphoric  acid 0.06 

Oxide'  of  iron  and  alumina 6.28 

Lime 0.275 

Magnesia 0.108 

Sulphuric  acid  

Potash  0.078 

Soda 0.29 

99.842 

We  wrote  Mr.  Neal :  "  The  sample  was  about  one-third  coarse  quartz  gravel. 
The  '  fine  earth'  may  be  called  a  loam.  Comparing  this  portion  of  the  sample 
with  the  standards  for  a  loam  of  medium  fertility,  I  note  that,  while  the  amount 
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of  lime  is  probably  barely  sufficient,  the  percentages  of  potash  and  phosphoric 
acid  are  both  much  too  low.  A  medium  fertile  loam  should  contain  twice  to 
three  times  as  much  as  the  specimen  contains.  This  soil  would  not  produce 
much  without  manure.  You  must  go  systematically  to  work  to  improve  it  with 
the  cheapest  sources  of  phosphate  and  potash  within  your  reach.  These  are 
probably  ground  phosphate  rock,  like  the  South  Carolina  floats,  bone-meal, 
acid  phosphate,  or  the  North  Carolina  ground  phosphate.  Compost  these  with 
kainite  and  any  vegetable  matter — mould  or  manure — convenient,  and  use  the 
compost  liberally.     The  Furman  formula  is  the  kind  of  thing  for  this  land." 

3480.     Soil,  sample  drawn  by  our  directions,  from  L.  B.  Sutton,   Windsor, 
Bertie  county,  who  says: 

"  The  original  growth  of  the  soil  is  cypress,  pine,  gum,  ash  and  reeds.  Some 
of  the  cypress  were  five  or  six  feet  in  diameter,  the  pines  nearly  as  large,  the 
growth  of  reeds  very  thick.  I  have  cultivated  it  in  cotton,  corn,  oats,  potatoes 
and  peas,  but  those  bald  places  (from  which  sample  was  taken  for  the  Station) 
will  not  produce  anything  as  it  once  did.  I  rather  think  that  oats  and  potatoes 
did  a  little  better  than  the  other  crops,  but  very  little,  if  any.  I  don't  think 
that  I  have  ever  had  it  broken  more  than  six  or  eight  inches  deep,  but  it  is 
very  porous  ;  water  never  stands  on  it,  even  after  the  heaviest  rains.  The  sub- 
soil is  a  dark  gray  or  blue  clay.  The  bald  places  are  very  near  a  large  canal, 
where  the  richest  of  the  land  is,  or  was,  when  first  cleared." 
The  sample  contained : 

Fine  earth 99.40  per  cent. 

Coarse  residue 0.60         " 

The  coarse  residue  is  composed  of  roots  and  organic  matter,  and  a  few  clear 
quartz  grains. 

A  chemical  analysis  of  the  fine  earth  showed  it  to  be  of  the  following  com- 
position : 

Hygrometric  water G.497  percent. 

Volatile  and  organic  matter  7.897         " 

Sand  and  insoluble  matter 76.22  " 

Phosphoric  acid 0.10  " 

Oxide  of  iron  and  alumina 8.275         " 

Lime , 0.425 

Magnesia , 0.108 

Sulphuric  acid " 

Potash 0.39  " 

Soda 0.154         " 


100.066  per  cent. 

With  this  analysis  we  wrote  :  "  This  is  a  fine  grained,  close  soil,  and  in 
order  to  make  it  productive  it  should  contain  much  larger  percentages  of  lime, 
phosphoric  acid,  potash,  etc.,  than  an  open,  porous  soil.     The  plant  rootlets 
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can  collect  from  a  much  greater  volume  of  the  porous  soil,  and  a  smaller  per 
cent,  of  everything  in  it  will  suffice  for  them.  For  so  close  a  soil,  this  one  is 
scantily  supplied  with  these  chief  ingredients.  The  phosphoric  acid  is  much 
too  low,  the  lime  is  hardly  enough,  and  the  supply  of  potash  is  limited.  Such 
a  soil  should  show  0.30  per  cent.,  or  three  times  as  much,  phosphoric  acid, 
and  0.50  per  cent.,  at  least,  of  potash  and  lime  each. 

A  phosphatic  marl  is  suggested — all  of  our  marls  contain  a  little  phosphate, 
and  a  dressing  of  marl  and  kainite  would  probably  benefit  this  soil  perman- 
ently. 

3359.  Mr.  A.  J.  Cook,  Hickory,  Catawba  county,  sent  a  sample  to  us — 
scarcely  an  arable  soil — which  he  desired  analyzed.  He  said  it  was  from  the 
mass  of  debris  accumulating  at  the  base  of  a  ledge  of  exposed  rock,  and  thought 
from  its  appearance,  it  ought  to  make  a  good  fertilizer.  From  fragments  in 
the  box  we  gather  that  the  rock  was  a  grayish  mica  schist,  containing  here  and 
there  masses  of  pure  white  felspar,  orthoclase,  and  of  white  quartz. 

That  which  could  be  crushed  in  the  hand,  carrying  apparently  an  equal  por- 
tion of  all  the  mineral  constituents,  was  passed  through  a  60  mesh  sieve  as  in 
soil  analyses. 

Fine  earth . 55.50  per  cent. 

Coarse  resid ue 44.50 

composed  of  pieces  of  rock  (mica  schist  and  quartz). 

This  fine  earth  gave  this  analysis  by  the  usual  soil  methods  (solution  in 
strong  hydrochloric  acid  with  protracted  digestion). 

Hygrometric  water 2.445  per  cent. 

Volatile  and  organic  matter  and  combined  water..  .     7.175 

Silica  and  insoluble  matter  and  loss 55.029 

Phosphoric  acid 0.131         " 

Lime 0.180 

Magnesia  1.355         " 

Oxides  of  iron,  manganese  and  alumina 27.924 

Sulphuric  acid 2,261 

Potash 2.965 

Soda 0.535 

100.000 

The  material  could  scarcely  be  of  any  use  anywhere  agriculturally.  The 
analysis  may  be  of  some  little  interest  to  the  chemical  geologist. 


MARLS. 


Description  of  Beds  and  Analyses. 

Each  year's  work  is  adding  a  great  deal  to  our  knowledge  of 
North  Carolina  marls.  From  thirty  to  sixty  new  beds  have  been 
examined  and  samples  analyzed  each  year  since  the  Station  was 
established.  This  information  has  been  published  annually,  and, 
although  systematic  arrangement  has  been  impossible  for  each 
separate  lot  of  analyses,  the  material  will  soon  be  in  hand  for  a 
complete  discussion  from  a  scientific  and  agricultural  standpoint 
of  the  marls  of  North  Carolina. 

The  analyses  were  calculated  on  the  air-dry  samples — that  is,  on 
samples  which  had  been  standing  in  a  dry  atmosphere  for  about 
two  months.  In  this  material  the  water  lost  at  212°  F.,  the 
sand  and  insoluble  matter,  the  carbonate  of  lime  and  the  phos- 
phate of  lime  were  determined.  Only  the  last  three  determina- 
tions are  given  in  the  table.  The  localities  and  description  of 
beds  are  compiled  from  the  letters  of  persons  sending  the  sam- 
ples. 

2855.  White  shell  marl,  from  the  farm  of  K.  R.  Jor.es,  New  Berne, 
"The  marl  is  found  from  near  the  surface  down  as  deep  as  you  wish  to  dig, 
and  all  the  way  perfectly  dry." 

2856-57.  White  shell  limestone,  sent  by  R.  H.  Lyon,  Elizabethtown, 
taken  from  the  same  bed,  from  a  strata  3  &  4  feet  thick,  and  25  yards  in  length, 
width  unknown. 

2858.  Taken  from  the  same  farm,  but  from  a  different  locality. 

2859.  White  marl,  sent  through  Geo.  Allen,  of  New  Berne,  by  Mallett 
Bros.,  of  Riverdale,  Craven  county.  The  sample  is  found. on  the  river  bank, 
about  one  foot  below  the  surface. 

2883.  Blue  marl,  sent  by  Sheriff'  Allen  Warren,  who  wrote  that  the  marl 
bed  belonged  to  William  and  Council  Dawson,  of  Scuffieton.  and  was  located 
in  Pitt  county  near  the  Greene  county  line,  fifteen  miles  south  of  Greenville 
and  one  mile  from  Contentnea  creek,  where  steamboats  pass  all  winter.  The 
bed  covers  about  150  acres  and  in  some  places  is  not  more  than  3  or  4  feet 
below  the  surface.     Thickness  not  known. 
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2884.  White  shell  marl,  sent  through  Sheriff' Allen  Warren,  from  the  farm 
of  James  Dawson,  of  Ridge  Spring,  Pitt  county,  who  writes  that  the  bed  is 
about  75  acres  in  extent. 

2885 — 86.  Shell  marl  from  the  farm  of  Amos  Robinson,  of  Everett's  Sta- 
tion, Martin  county.  The  marl  is  found  on  Tranters'  creek,  about  12  miles 
southeast  of  the  Roanoke  river.  There  are  a  great  many  shells  in  the  marl 
of  all  sorts,  sizes,  shapes  and  colors.  These  shells  are  very  hard  and  solid 
when  first  dug,  but  as  soon  as  dried  in  the  sun  or  frozen  once  or  twice,  they 
pulverize  very  finely  and  look  like  lime.  The  bed  is  from  3  to  7  feet  thick, 
and  is  from  4  to  9  feet  below  the  surface.  Then  the  rock  marl,  No.  2886, 
which  is  porous,  and  on  exposure  to  the  weather  for  12  months  pulverizes  like 
the  shell  marl. 

The  shell  and  blue  marl  both  make  good  fertilizers,  and  have  prevented 
rust  in  cotton  where  commercial  fertilizers  have  failed  to  do  so. 

2905.  Phosphatic  marl,  from  the  farm  of  D.  A.  Lamont,  Brinkland,  Bladen 
county.  The  marl  is  found  in  considerable  quantities  in  a  flat  country  1J 
miles  from  the  river.  Supposed  to  be  phosphate  and  on  this  account  only 
phosphoric  acid  was  determined. 

2937.  White  conglomerate  marl  from  H.  N.  Bizzell,  of  Glenwood,  John- 
ston county. 

2953.  White  shell  marl,  sent  by  G.  E.  Miller,  of  Kinston,  Lenoir  county, 
from  the  farm  of  Geo.  Phillips,  col.  The  bed  is  10  feet  thick,  and  about  4 
feet  below  the  surface,  and  about  5  acres  in  extent.  The  pit  from  which  the 
sample  was  taken  is  f  of  a  mile  from  the  railroad  and  1J  miles  from  the 
river. 

2998.  Blue  marl,  sent  by  C.  C.  Kirkman,  of  Coxville,  Pitt  county.  The 
marl  is  from  the  farm  of  A.  Williams,  1  mile  west  of  New  Berne  road  and  12 
miles  south  of  Greenville.  The  bed  is  about  5  acres  in  extent,  and  is  found 
6  to  8  feet  below  the  surface. 

2999.  Blue  marl,  sent  by  C.  C.  Kirkman,  of  Coxville,  Pitt  county,  from 
the  farm  of  John  Branch.  The  bed  is  300  by  200  yards  in  extent  and  about 
5  feet  below  the  surface.  It  is  located  13  miles  south  of  Greenville,  \  mile 
from  the  Nelson  road. 

3003.  Blue  marl  with  white  shells  in  it,  from  the  farm  of  J.  G.  Shepard, 
of  Farmville,  Pitt  county.  Small  amount  of  lime  for  a  marl,  but  large  amount 
of  phosphate. 

3075.  White  shell  marl  with  a  little  mud,  from  the  farm  of  Capt.  T.  W. 
Battle  of  Rocky  Mount,  Edgecombe  county.  Probably  too  little  carbonate  of 
lime  to  admit  of  its  use. 

3076.  Blue  marl  from  the  same.  Probably  too  little  carbonate  of  lime  to 
admit  of  its  use. 

3096.  Yellow  earth,  supposed  to  be  marl,  4  feet  below  the  surface.  3097. 
8  feet  below  the  surface.  3098.  White  shell  marl,  12  feet  below  the  surface. 
And  3099.     A  mixture  of  the  above  3  samples,  sent  by  Dr.  A.  G.  Brooks, 
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from  the  farm  of  L.  F.  Lucas,  of  Lucama,  Wilson  county.  The  beds  are 
found  on  a  small  branch  near  Lucama,  and  the  extent  is  unknown.  The  beds 
have  been  dug  to  the  depth  of  20  feet  and  the  bottom  is  not  yet  reached. 

3119.  White  shell  marl  from  the  farm  of  G.  W.  Venters,  of  Calico,  Pitt 
county. 

3120.  White  shell  marl  from  the  farm  of  N.  H.  Hathaway,  of  Pitt  county. 
3150.     Blue  marl,  and  3151,  shell  marl,  from  the  farm  of  W.  J.  Sutton,  of 

Little  Sugar  Loaf,  Bladen  county.  The  marl  is  found  in  large  quantities  from 
1  to  5  feet  below  the  surface,  on  Hammond  creek  and  Broad  Branch,  and 
about  50  miles  from  Wilmington  on  the  west  side  of  the  Cape  Fear  river. 

3159.  Blue  marl  from  the  farm  of  J.  H.  Parks,  of  Goldsboro,  Wayne 
county.  The  marl  is  found  4  or  5  feet  below  the  surface  on  Bear  creek,  Wayne 
county,  7  miles  east  of  Goldsboro,  and  1  mile  east  of  the  A.  &  N.  C.  R.  R. 
The  marl  has  been  dug  to  25  feet  in  depth,  and  the  bottom  not  yet  reached. 

3189.  Ground  oyster  shells,  prepared  by  J.  M.  White  &  Co.,  of  Kinston. 
•Sample  sent  by  J.  W.  Grainger,  of  Lenoir  county. 

3197.     White  shell  marl,  sent  by  E.  J.  Hill,  of  Warsaw,  Duplin  county. 

3241.  Blue  marl,  with  some  white  shell,  from  the  farm  of  Mr.  Dillard  or 
Dunlap,  of  Craven  county.  Sample  sent  by  Col.  J.  Y.  Bryce,  of  Charlotte, 
J*.  C. 

3245.  White  shell  marl,  from  the  farm  of  L.  J.  Moore,  of  Kinston,  Lenoir 
county.  The  bed  is  about  15  feet  thick,  1  mile  in  length,  and  is  situated  3J 
miles  south  of  Kinston. 

3275.  Marl  sent  by  Henry  Addix,  of  New  Supply,  Brunswick  county,  who 
writes:  "The  marl  bed  is  the  property  of  Mr.  Sylvester  Dixon,  and  located 
on  the  western  side  of  Lockwood's  Folly  river,  about  three  miles  from  the 
inlet,  under  a  high  bluff  of  clay  and  sand.  The  east  side  of  the  bed  for  about 
40  yards  is  washed  by  the  waters  of  the  river  and  the  abrasion  shows  plainly 
the  upper  strata  of  the  bed.  A  strip  below  is  of  about  an  average  depth  of 
10  feet  from  the  water  at  low  tide  and  of  seemingly  pure  marl  of  more  than 
10  feet  depth,  quite  like  the  shingle  of  the  beach,  runs  the  whole  length  of 
the  bed  on  the  river  side,  and  is  of  easy  excavation.  A  well  about  60  yards 
from  the  river  and  25  feet  deep  has  marl  at  the  bottom,  and  therefore  I  assume 
the  bed  runs  at  least  60  yards  or  more,  from  the  river  inland.  The  minimum 
extent  of  the  bed  is  40  x  60  yards.  The  bluff  covering  of  the  bed  is  from 
10  to  20  feet  high,  but  the  marl  under  it  becomes  forbidden  fruit,  as  the  exca- 
vation by  ordinary  means  would  be  unprofitable. 

"There  is  another  bed  farther  up  the  river  on  the  eastern  shore,  of  seem- 
ingly excellent  quality  and  more  accessible,  which,  time  permitting,  I  will 
examine  and  report  results. 

"  We  have  marl  beds  in  almost  every  section  of  the  country,  but  this  hid- 
den treasure  might  be  as  well  in  the  moon,  as  people  here  generally  don't 
know  nor  care  to  enrich  the  soil  by  all  available  means.  What  a  pity  that 
the  poor  soil  cannot  make  known  her  just  demand  in  the  same  manner  the  re- 
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bellious  empty  stomach  does.  If  it  could,  her  cravings  would  be  satisfied  ate 
the  shortest  possible  notice.  It  seems  doubly  sinful  not  to  feed  the  hungry 
soil  when  Providence  puts  the  means  to  do  so  right  where  they  are  needed/* 

3280.  Shell  marl,  sent  by  Maj.  Jos.  H.  Saunders,  of  Pactolus,  Pitt  county,, 
from  the  farm  of  Mrs.  Wm.  Grimes,  of  Raleigh.  The  bed  is  on  Bear  creek, 
6  feet  below  the  surface,  and  is.valuable  as  a  fertilizer,  in  some  cases  doubling 
the  yield.  Most  excellent  marl — the  per  cent,  of  phosphate  and  potash  being, 
a  good  one  in  addition  to  carbonate  of  lime. 

3287.  White  shell  marl,  and  3288,  rock,  containing  a  little  marl,  from  the 
farm  of  Colonel  R.  W.  Wharton,  of  Washington,  Beaufort  county.  The  bed; 
is  3  feet  below  the  surface,  3  feet  thick  and  covers  about  an  acre.  It  is  located 
in  Beaufort  county,  4J  miles  west  of  Washington. 

3290.  Blue  marl,  from  the  farm  of  J.  E.  Stancill,  who  writes  that  the  "  bed- 
is  situated  in  Northampton  county,  about  two  miles  south-west  of  Margaretts- 
ville,  on  the  Seaboard  and  Roanoke  Railroad.  It  is  about  250  yards  in  length.. 
I  have  sunk  the  pit  10  feet  without  going  through  the  marl.  I  can't  tell  the 
width,  but  it  is  considerable."' 

3347.  Marl  sent  by  Col.  W.  A.  Blount,  of  Chocowinity,  Beaufort  county, 
who  writes,  "  the  bed  is  located  on  Hill's  Creek,  about  one  mile  from  its  mouth. 
The  creek  empties  into  Pamlico  River,  about  six  miles  below  the  town  ofi 
Washington.  The  specimen  sent  came  from  the  side  of  a  hill,  the  earth  hay- 
ing been  removed  from  it  years  ago  to  the  depth  of  6  feet.  The  bed  of  rock 
extends  into  the  low  grounds  of  the  creek,  and  crops  out  on  the  opposite  side,, 
apparently  a  large  deposit." 

3355.  White  shell  marl,  from  the  farm  of  Wm.  E.  Fenner,  of  Halifax,. 
Halifax  county,  sent  through  Judge  Walter  Clark,  of  Raleigh.  The  bed  is- 
about  3  feet  thick,  and  is  found  on  this  surface,  on  the  bank  of  the  Roanoke 
River,  five  miles  south-east  of  Halifax.  The  bed  is  about  75x150  feet.  This- 
marl  is  better  than  the  average  of  our  marls,  in  that  it  has  a  fair  per  cent.  of 
phosphate.     To  use  it  on  cotton  or  corn  in  the  furrow : 

Get  the  marl  as  fine  as  you  can  by  pounding  or  grinding,  then  compost  It 
with  rough  vegetable  matter,  yard  scrapings,  leaves,  muck  or  such  stuff  as  yon, 
can  get,  and  kainite.     Compost  in  about  these  proportions, 
20  bushels  of  marl, 

30  bushels  of  vegetable  matter,  or  manure, 
1  bag  (200  lbs.)  of  kainite.  ' 

This  amount  to  be  put  on  an  acre.  If  your  marl  does  not  cost  too  much  fo 
get  out  it  will  be  very  valuable  to  you. 

3403.  Blue  marl,  from  the  farm  of  H.  B.  Morse,  Palmyra,  Halifax  county- 
Found  on  the  top  of  the  ground,  and  no  vegetation  will  grow  on  it,  rather  poor 
in  lime,  but  will  pay  to  use  if  convenient. 

3407.  White  shell  marl,  from  the  farm  of  Col.  J.  W.  Isler,  LaGrange,,. 
from  Wayne  county,  9  miles  north-east  of  Goldsboro,  3  milea  from  W.  &  W~. 
R.  R.,  and  underlies  5  or  6  acres. 
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A  marl  of  average  grade,  of  which  you  can  use  safely  50  to  75  bushels  to 
fihe  acre. 

3455.  Blue  marl  from  the  farm  of  Jno.  A.  Jackson,  of  Vanceborough, 
Craven  county.  The  marl  is  found  under  t lie  banks  of  Swift  Creek,  on  fehe 
west  side,  about  1  mile  from  Vanceborough.  It  is  about  9  feet  thick  and  ap- 
pears to  be  in  large  quantities.  A  very  poor  marl — it  is  mostly  sand,  and  con- 
tains a  very  small  amount  of  phosphoric  acid. 

3468  and  3154.  Blue  marl  with  a  few  white  shells,  sent  by  Thomas  H. 
Battle,  of  Rocky  Mount,  who  writes,  "The  beds  from  which  I  send  you  sam- 
ples, form  part  of  an  extensive  bed,  extending,  more  or  less,  on  both  sides  of 
the  Tar,  from  Rocky  Mount  to  Tarborough.  The  deposit  is  extensive  on  some 
of  the  river  farms,  but  has  never  been  found  on  others.  It  varies  in  thickness 
from  2  to  15  feet,  and  lies  underground  2  to  12  feet.  Sometimes  the  area  of 
the  bed  is  small,  sometimes  several  acres — the  extent  never  having  been  dis- 
covered. The  beds  from  which  these  samples  were  taken  lie  on  the  two  river 
(farms  of  Mrs.  K.  P.  Battle,  about  6  miles  apart,  where  the  deposits  are  unusu- 
ally large,  how  large  I  cannot  tell.  It  has  been  found  at  various  places  \  to 
J  mile  apart,  but  how  much  lies  in  the  intermediate  spaces  we  do  not  know. 
These  beds  lie  about  6  feet  under  the  surface  and  are  about  10  feet  deep." 

Poor  in  carbonate,  but  has  a  rather  unusually  large  per  cent,  of  phosphate. 

3520.     Lime  rock  from  Capt.  John  T.  Patrick,  of  Raleigh. 

3538.  Marl,  from  J.  R.  Harris,  Owensville,  Sampson  county,  who  writes, 
"The  marl  is  found  in  the  swamp  of  Little  Coharie  Creek.  It  is  in  veins,  and 
those  are  from  2  to  4  feet  wide  and  from  6  to  10  inches  thick.  From  the 
growth,  I  think  it  covers  about  h  acre.  It  lies  on  the  west  side  of  Little  Co- 
harie Creek  and  12  miles  west  of  Clinton."     A  very  poor  marl  indeed. 

2539,  '40,  '41  and  '42,  were  samples  of  marl  exhibited  at  Edgecombe  Fair 
last  Fall,  and  were  sent  to  the  Station  for  analysis  by  E.  V.  Zoeller,  Secretary, 
Tarboro',  N.  C. 

3554,  '55  and  '56.  Blue  marl,  sent  by  L.  B-  Burney,  of  Johnson's  Mills,  Pitt 
•county,  who  writes,  "The  beds  are  on  Swift  Creek,  4  miles  north  of  Johnson's 
Mills.  Nos.  3554-6,  which  differed  in  appearance,  were  taken  from  the  same 
bed,  at  depth  of  10  feet.  The  extent  of  the  bed  is  two  or  three  acres.  No. 
3555  was  taken  from  another  bed  6  feet  deep,  extent  about  one  acre,  thickness 
unknown."     3554  is  a  fair  marl.     3556  a  very  poor  one. 

3127.  Limestone,  sent  by  H.  C.  Moffit,  of  Columbus  county.  The  rock 
covers  the  bottom  of  Waccamaw  river  for  a  great  distance.  A  30  lb.  piece  of 
grey  rock,  supposed  to  be  phosphate,  but  is  nearly  pure  carbonate  of  lime, 
•with  a  small  amount  of  phosphoric  acid. 

3367.  Supposed  coprolites  (two  kinds).  A.  Brown  pieces,  containing  no 
phosphoric  acid,  large  amount  of  lime  ;  B.  containing  no  phosphoric  acid, large 
amount  of  lime.  From  the  farm  of  Richard  H.  Riddick,  of  Gatesville,  Gates 
county.  The  sample  is  found  with  the  purest  white  shell  marl,  and  at  a  depth 
•■of  from  1  to  3  feet  below  the  surface. 
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2855 

White  shell 
White  shell 

Craven  county 

K.  R.  Jones,  New  Berne.... 
R.  H.  Lyon,  Elizabethtown 
R.  H.  Lyon,  Elizabethtown 
R.  H.  Lyon,  Elizabethtown 
Geo.  Allen  &  Co.,  New  Berne 

Sheriff  Allen  Warren, 

Greenville, 

Sheriff  Allen  Warren, 

Greenville, 

Amos  Robinson 

8.13 
0.48 
0.65 
1.04 
93.52 

15.81 
59.41 
61.20 
48.61 

90.18 
94.00 
91.14 
93.93 
2.50 

77.54 
35.77 
27.95 

21.95 

large 
am'nt 

54.41 

43.83 

10.21 
5.93 

13.99 

10.57 

1.78 

0.82 
2.07 
2.53 
4.21 
74.61 

53.30 

32.56 

57.48 

16.64 

2.14 

73.85 

trace. 

2856 

Bladen  county 

trace. 

2857 

Bladen  county 

trace 

2858 

Bladen  county 

trace. 

2859 

White 
Blue 

Craven  county 

trace 

2883 

Scuffleton,  Pitt  eo., 

Ridge  Spring,  Pitt  co.,.. 

Martin  county 

2884 
2885 

White  shell 
Shell 

trace_ 
trace- 
trace 

2886 

Rock  marl.. 
Phosphatic 
White 

Martin  county 

Amos  Robinson 

trace 

2905 

Bladen  county 

D.  A.  Lamont,  Brinkland,... 

1.58- 

2937 

Johnston  county 

H.  N.  Bizzell,  Glenwood,.... 

G!  E.  Miller  for  Geo.  Phil- 
lips, col.,  Kinston 

38.85 

49.76 

81.10 
89.09 

73.91 

74.86 
81.59 

86.07 
89.96 
86.24 
'  88.19 
16.41 

30.71 

61.80 
31.53 
72.85 
81.36 

trace 

2953 

White  shell 
Blue 

C  South   side   Neuse  "1 
J   i*iver  and  east  side  I 
j    Cabin    Branch,    3    [ 
L  miles  from  Kinston  | 

Pitt  county 

very 
small 

2998 

C.  C.  Kirkman,  Coxville,.... 
C.  C.  Kirkman,  Coxville,.... 

J.  G.  Shepard,  Farmville,... 

Capt.  T.  W.  Battle, 

Roeky  Mount, 

Capt.  T.  W.  Battle, 

Rocky  Mount,    ,    , 

Dr.  A.  G.  Brooks, 

Black  Creek, 

Dr.  A.  G.  Brooks, 

Dr.  A.  G.  Brooks, 

Black  Creek, 

Dr.  A.  G.  Brooks, 

G.  W.  Venters,  Calico 

amount 
trace. 

2999 

Blue 

Pitt  county 

trace. 

3003 

Blue  with 
white  shell, 

White  shell 

Blue 

Pitt  county 

6.01 

3075 
3076 

Edgecombe  county     , , . 
Edgecombe  county 

Lucama,  Wilson  co., 
bed  20  ft.  thick,  4  ft.  d'p 

same,  8  feet  deep 

trace.. 

3096 
3097 

Yellow 

earth 

Yellow 

earth 

White  shell 

White  shell 

White  shell 
White  shell 

Blue 

trace. 
1.53 

3098 
3099 

3119 

same,  12  feet  deep 

same,  mixture  of  above 

Pitt  county 

1.64 

1.46 

1.57, 
small 

3120 

N.  H.  Hathaway,  Pitt 
county 

G.  W.  Venters,  Calico 

amount 
trace. 

3150 

Bladen  county 

W.  J.  Sutton, 

Little  Sugar  Loaf, 
W.  J.  Sutton, 

Little  Sugar  Loaf, 

Thos.  H.  Battle,  Rocky  M't 
J.  H.  Parks,  Goldsborough, 

Harvey  &  White,  Kinston,.. 

3151 

White  shell 

White  shell 
Blue 

Bladen  county 

1.00 

3154 
3159 

Wayne  county 

3.00- 

trace.. 

2.3& 

3189 

Ground 

shell 

Lenoir  county 

.05 

MARLS. 
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31 Q7 

White  shell 
Blue 

Duplin  county 

E.  J.  Hill,  Esq.,  Warsaw.... 
Col.  J.  Y.  Bryce,  Charlotte.. 

51.07 
74.30 

43.27 
15.21 

5.45 

3941 

For  Mr.  Dillard, 

Craven  county, 

2.73 

3345 

White  shell 

Lenoir  county 

L.  J.  Moore,  Kinston 

5.81 
63.40 

87.64 
22.88 

trace. 

3275 

Henry  Addix,  New  Supply, 

trace. 

3280 

Shell 

Bear  Creek,  Pitt  co.,  6 
feet  below  surface,  on 
farm  of  Mrs.  William 

Col  Jos.  H.  Saunders, 

Pactolus, 

44.21 

42.73 

6.77 

3387 

White  shell 

Beaufort  county 

Col.  R.  W.  Wharton, 

Washington, 

77.16 

13.74 

trace. 

3288 

Rock  con- 
taining a 
little  white 

marl 

Beaufort  county 

Col.  R.  W.  Wharton, 

Washington, 

82.72 

1.54 

trace. 

3290 

Blue 

Northampton  county... 

J.  E.  Stancill, 

Margarettsville, 

87.13 

3.14 

trace. 

3347 

White 

Beaufort  county.... 

Col.  W.  A.  Blount, 

Chocowinity, 

Wm.  E.  Fenner,  Halifax.... 

H.  B.  Moore,  Palmyra 

65.86 

0.50 

3355 

White  shell 
Blue 

Halifax  county 

30.90 
52.22 

39.39 
32.84 

3.49 

3403 

Halifax  county 

1.00 

3407 

White  shell 
Blue 

Lenoir  county 

Col.  J.  W.  Isler,  LaGrange, 

Jno.  A.  Jackson,  Vanceboro 

Thos.  H.  Battle,  Rocky  Mt. 

Capt,  Jno.  T.  Patrick, 

Raleigh, 

J.  R.  Harris,  Owensville, 

51.53 
79.99 
84.98 

42.85 
9.56 
9.13 

72.31 
4.64 

1.00 

3455 

Craven  county 

1.00 

3468 

Blue 

Edgecombe  county  . ,  ., 
Moore  countv 

2.96 

3520 

Lime  rock.. 

Sampson  county 

.33 

3538 

72.99 

0.64 

3539 

Clayey 

Edgecombe  county 

72.24 

12.67 

3.46 

3540 

White  shell 

Edgecombe  county 

E.  V.  Zoeller,  Tarboro' 

71.97 

14.32 

1.96 

3541 

White  shell 

Edgecombe  county 

E.  V.  Zoeller,  Tarboro' 

83.97 

5.35 

4.14 

3542 

White  shell 

Edgecombe  county 

E.  V.  Zoeller,  Tarboro' 

79.88 

8.57 

4.27 

3554 

Blue 

Pitt  countv 

L.  B.  Burney, 

Johnson's  Mills, 

52.41 

40.73 

0.84 

3555 

Blue 

Pitt  county 

L.  B.  Burney, 

Johnson's  Mills, 

87.09 

2.35 

1.54 

3556 

Blue 

Pitt  county 

L.  B.  Burney, 

Johnson's  Mills, 

78.61 

12.99 

0.78 
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Some  Additional  Facts. 

The  Station  has  made  some  additional  analyses  of  phosphatic 
material  from  North  Carolina  during  the  year.  This  subject  was 
somewhat  fully  treated  in  the  report  for  1884,  which  the  searcher 
for  detailed  information  will  see. 

The  following  resume  of  the  report  referred  to  was  made  by 
Dr.  David  T.  Day.  for  the  Report  of  the  United  States  Geologi- 
cal Survey  on  the  Mineral  Resources  of  the  United  States,  1883 
and  1884.  It  will  be  useful  as  an  epitome  of  our  work  and  as 
the  estimate  of  an  outside  expert  upon  the  industrial  value  of 
our  North  Carolina  phosphates: 

"Within  the  years  which  this  report  is  intended  to  cover  (1883 
and  1884)  discovery  has  been  made  of  beds  of  phosphate  rock 
in  North  Carolina  of  such  extent  that  they  must  inevitably  be- 
come an  important  factor  in  the  phosphate  industry  of  the  United 
States.  The  discovery  is  due  to  Dr.  Charles  W.  Dabney,  jr., 
Director  of  the  Agricultural  Experiment  Station  of  North  Caro- 
lina, and  it  is  from  the  reports  of  this  institution  that  the  following 
account  has  been  condensed.  The  beds  of  marl  common  in  Vir- 
ginia are  also  found  in  many  counties  of  North  Carolina.  It  has 
been  known  for  many  years  that  coprolites  and  fish  teeth  may  be 
found  at  the  bottom  of  this  marl.  They  are  mixed  with  shells 
and  rounded  pebbles  of  quartz.  They  have  been  noticed  occa- 
sionally in  such  quantity  that  suggestions  have  been  made  in  sev- 
eral geological  reports  as  to  their  practical  value  for  fertilizers, 
but  they  have  remained  untouched  until  now,  although  the  asso- 
ciated marl  has  been  dug  for  manuring  adjacent  land.  This  was 
the  state  of  knowledge  in  regard  to  them  from  1852  to  1883. 
In  the  winter  of  1883  Dr.  T.  D.  Hogg  took  a  phosphatic  speci- 
men to  the  experiment  station  at  Raleigh  for  examination.     The 
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sped  men  came  from  a  farm  at  Castle  Haynes,  New  Hanover 
county.  It  was  followed  by  another  specimen  from  the  same 
county,  near  Rocky  Point.  Both  consisted  of  a  "conglomerate" 
in  which  phosphatic  nodules,  sharks'  teeth,  shells,  etc.,  were 
bound  together  by  a  cement  of  carbonate  of  lime.  Soon  after 
this  Mr.  Levi  Moore  and  Col.  A.  M.  Faison  sent  samples  from 
another  part  of  the  State,  Sampson  county,  which  bore  more  the 
character  of  phosphate  rock.  Brief  explorations  of  these  locali- 
ties were  made  and  so  much  interest  was  awakened  that  many 
samples  were  sent  to  the  station  for  analysis.  The  results  showed 
that  numerous  deposits  of  phosphate  rock  exist  in  Sampson,  Dup- 
lin and  Onslow  counties.  This  information  was  obtained  in  the 
first  year  after  the  earliest  intimation  had  been  received  of  the 
existence  of  the  phosphate  rock.  In  January,  1881,  a  survey- 
ing party  was  sent  out,  and  the  following  account  of  its  opera- 
tions gives  the  basis  upon  which  the  subsequent  opinion  as  to  the 
practical  value  of  the  North  Carolina  phosphates  is  based.  The 
phosphate  localities  lie  in  a  belt  15  to  20  miles  wide,  extending 
from  the  South  Carolina  line  northeastward  with  the  trend  of  the 
coast  to  the  Neuse  river,  and  with  its  southeastern  boundary  20 
to  25  miles  from  the  coast  line.  It  runs  through  the  counties  of 
Columbus,  Bladen,  Sampson,  a  corner  of  Pender,  through  Dup- 
lin, and  includes  a  small  part  of  Lenoir,  Jones  and  Onslow 
counties.  It  was  the  work  of  the  first  survey  party  to  establish 
these  limits  by  examining  all  the  deposits  and  forming  a  crude 
estimate  of  the  situation  of  each  bed  as  well  as  the  quality  and 
quantity  of  phosphate.  Phosphates  were  found  in  one  hundred 
and  forty-eight  localities  in  the  whole  belt.  Up  to  October, 
1884,  seventy-one  of  these,  lying  in  the  central  part  of  the  belt, 
mainly  in  Sampson  and  Duplin  counties,  had  been  explored. 
The  boundaries  of  each  bed  were  determined  by  digging  pits  at 
short  intervals.  The  thickness  of  the  beds  and  the  distance 
from  the  surface  were  measured,  and  the  yield  of  rock  compared 
with  the  amount  of  earth  which  must  be  removed  to  set  to  it. 
This  exploration  developed  the  fact  that  the  belt  is  a  gently  un- 
dulating country  60  to  120  feet  above  the  sea-level.     The  beds 
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are  of  very  irregular  outline  and  in  what  are  usually  termed 
"pockets."  They  are  fouad  on  small  streams,  usually  a  few 
hundred  feet  down  the  stream  from  the  marl  beds.  They  lie  in 
the  bottoms  and  extend  into  the  adjoining  slopes.  They  are 
found  at  all  depths  from  the  surface  to  20  feet,  which  is  as  deep 
as  the  exploration  has  been  pushed.  The  surface  soil  is  a  very 
sandy  loam,  the  subsoil  a  stiff  yellowish  or  reddish  clay.  The  phos- 
phate rock  is  found  frequently  immediately  underneath  a  stratum 
of  2  to  4  feet  of  this  clay  imbedded  in  coarse  sand.  Underneath 
this  is  another  stiff,  fine-grained,  bluish  clay.  The  layer  of 
phosphate  rock  is  6  to  20  inches  thick.  The  rock  is  in  the  form 
of  light  gray  to  dark  greenish-black  lumps,  which  are  rounded 
and  perforated,  though  less  so  than  the  South  Carolina  rock. 
They  vary  in  size  from  that  of  an  orange  to  great  slabs  or  cakes 
weighing  half  a  ton.  The  seventy-one  beds  explored  lie  along 
the  line  of  the  Wilmington  and  Weldon  railroad,  on  either  side 
in  an  area  seven  miles  square,  including  Warsaw,  Bowden\s  sta- 
tion, and  Faison's.  Fifty  of  the  beds,  varying  in  size  from  one- 
third  acre  to  12  acres,  were  found  to  yield  phosphate  rock  con- 
taining from  30  to  60  per  cent,  bone  phosphate,  and  when  fol- 
lowed only  to  a  depth  of  10  feet  yielded  100  to  1,100  tons  per 
acre,  the  average  being  407  tons  to  the  acre.  As  this  gives  the 
average  of  the  total  area  explored  it  does  not  represent  the  best 
yield  which  would  be  obtained  in  mining,  by  neglecting  poor 
beds.     The  following  is  a  summary  of  the  survey's  work. 

SUMMARY   OF  EXPLORATIONS  OF   NORTH  CAROLINA  PHOSPHATE   DEPOSITS. 

Total  number  of  acres  explored 124.98 

Total  number  of  pits  dug 790 

Total  cubic  feet  earth  excavated ;...  69,719 

Total  pounds  phosphate  rock  excavated 75,495 

Total  calculated  number  tons  of  phosphate  rock  in  the  124.98  acres.  50,864.48 
Average  tons  per  acre.... 406.98 

"In  order  to  test  the  actual  cost  of  mining  the  rock  a  bed  was 
selected  not  for  its  richness  but  proximity  to  the  railroad,  and 
the  cost  involved  in  loading  50  tons  of  rock  on  the  cars  wTas 
carefully  noted,  as  follows: 
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COST   OF   MINING   FIFTY   TONS   OF    NORTH    CAROLINA   PHOSPHATE   ROCK. 

Cubic  yards  earth,  etc.,  excavated 681 

Fraction  of  an  acre  excavated 0.11 

Cost  of  excavation $110.05 

Cost  of  hauling 33.75 

Cost  of  loading  on  cars 2.75 

Cost  of  ditching 18.75 

Total  cost 165.30 

"This  experimental  mining  was  carried  on  during  very  wet 
weather  in  March,  and  it  is  probable  that  the  expense  could  be 
reduced  to  $110  instead  of  $165.  The  following  are  analyses 
selected  at  random  from  among  a  large  number  published  by  the 
agricultural  station  : 

ANALYSES   OF   NORTH    CAROLINA   PHOSPHATE   ROCK. 


Locality. 


Farm  of  J.  W.  Best,  near  Warsaw, 
Duplin  county 

Farm  of  D.  I.  Woodward,  near  War- 
saw, Duplin  county 

Farm  of  D.  I.  Woodward,  near  War- 
saw, Duplin  county 

Farm  of  R.  Middleton,  2  miles  east  of 
Warsaw,  Duplin  county. 

Farm  of  R.  Middleton,  2  miles  east  of 
Warsaw,  Duplin  county 

Farm  of  G.  Middleton,  2  miles  east  of 
Warsaw,  Duplin  county 

Farm  of  G.  Middleton,  2  miles  east  of 
Warsaw,  Duplin  county 

Farm  of  Levi  Moore,  4J  miles  south- 
east of  Warsaw,  Duplin  county 

Farm  of  Mrs.  R.  Bowden,  1J  miles 
west  of  Warsaw,  Sampson  county... 

Farm  of  Col.  A.  M.  Faison,  2J  miles 
west  of  Warsaw,  Sampson  county... 

Farm  of  A.  Rich,  3  miles  south  of 
'Faison's,  Sampson  county 

Capt.  L.  T.  Hicks,  4  miles  southwest 
of  Faison's,  Sampson  county.. 


o 

3 


Per 


cent. 
1.08 

.66 

.39 
1.57 

.92 
1.73 
1.79 

.63 


a>  . 

c   a  £ 

rrt     O  S 

a  a  9 


Per  cent. 
42.96 
30.44 
36.59 
38.09 
28.92 
59.47 
51.17 
37.36 
60.58 
39.60 
34.60 
35.76 


Carbonate 
of  lime. 

Per  cent. 

Per  cent. 

4.18 

42.46 

6.30 

53.03 

6.30 

45.78 

3.81 

45.16 

2.43 

57.18 

3.12 

28.19 

5.91 

37.28 

4.96 

44.51 

3.43 

28.88 

3.01 

46.56 

5.71 

46.19 

5.11 

43.53 
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"These  analyses  show  that  the  composition  varies  within  con- 
siderable limits,  but  also  that  beds  can  be  picked  out  which  will 
yield  phosphates  as  rich  as  those  of  South  Carolina.  They  con- 
tain small  amounts  of  calcium  fluoride,  oxides  of  iron,  and 
alumina. 

"  As  to  the  chance  of  this  rock  being  utilized,  there  is  nothing 
in  the  location  of  the  beds  which  would  interfere  with  its  being 
mined  for  local  use  in  the  manufacture  of  superphosphates. 
The  beds  are  all  comparatively  near  the  Wilmington  and  Wel- 
don  railroad,  and  the  test  of  the  cost  of  mining  has  shown  that 
rock  can  be  put  on  the  cars  at  a  price  low  enough  for  the  pro- 
fitable manufacture  of  superphosphates.  Considering  the  enor- 
mous amount  of  manufactured  phosphates  used  in  North  Caro- 
lina, it  is  safe  to  predict  that  factories  will  soon  be  established  to 
satisfy  the  needs  of  the  State  by  home  products.  At  present 
phosphates  are  not  manufactured  to  any  great  extent  in  North 
Carolina  except  at  the  works  of  the  Navassa  Guano  Com- 
pany, near  Wilmington;  this  company  is  so  removed  "from  the 
phosphate  region  and  has  become  so  well  connected  with  other 
sources  of  phosphate  rock  that  it  must  be  looked  upon  rather  as 
a  foreign  element,  and  if  the  new  beds  are  to  be  utilized  it  must 
be  by  manufacturers  located  nearer  the  deposits  and  working  in 
common  with  the  miners.  Such  home  manufacture  will  have 
the  advantage  of  minimum  freights  for  crude  material  as  well  as 
manufactured  fertilizers.  In  regard  to  the  possible  influence  of 
the  North  Carolina  phosphates  upon  the  fertilizer  trade  at  large, 
it  must  be  remembered  that  the  question  of  exportation  brings 
up  the  sharpest  competition  with  the  Charleston  phosphates.  If 
phosphates  can  be  shipped  from  North  Carolina  which  contain 
as  much  calcium  phosphate  as  those  of  South  Carolina,  the  com- 
petition comes  upon  an  even  footing,  and  that  phosphate  will 
find  sale  which  can  be  delivered  at  least  cost.  The  superior 
facilities  for  loading  ou  vessels  at  Charleston  would  probably  be 
sufficient  to  decide  in  favor  of  those  deposits,  which  are  directly 
at  a  deep-water  harbor,  while  the  North  Carolina  phosphates 
must  be  mined  through  woods  and  swamp  land,  requiring  much 
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improvement  in  the  way  of  terminal  facilities.  Further,  in 
order  to  compete  with  the  South  Carolina  industry,  North  Caro- 
lina must  break  into  well-established  lines  of  trade  involving 
other  industries  than  phosphates.  It  has  still  to  be  shown  that 
the  phosphate  deposits  of  North  Carolina  are  so  extensive  as  to 
become  a  rival  of  Charleston  in  point  of  quantity.  If,  however, 
they  should  prove  equally  large,  the  question  of  their  utilization 
outside  of  the  State  is  one  of  the  time  when  the  cost  of  mining 
in  Charleston  shall  rise  to  the  limit  of  profitable  shipment  in 
North  Carolina. 

"The  "conglomerate"  found  near  Castle  Haynes  and  Rocky 
Point,  in  New  Hanover  county,  is  a  formation  different  from 
phosphate  rock.  It  is  found  at  the  bottom  of  marl  beds,  and 
consists  of  cemented  coprolites  and  bones  of  fish.  Taken  as  a 
whole,  the  composition  of  the  conglomerate  is  given  in  the  fol- 
lowing analysis : 

ANALYSIS    OF    NORTH    CAROLINA    COPROLITIC   MARL. 

Per  cent. 

Calcium  carbonate 64.26 

Calcium  phosphate  (bone  phosphate) 11.16 

Magnesia .81 

Potash '. 40 

Sulphates  and  chlorides Traces. 

Sand,  soluble  silica,  oxide  of  iron,  alumina,  etc.,  undetermined 23.37 

100.00 

"The  conglomerate  is  found  "in  large  beds  along  the  north- 
east Cape  Fear  river,  iu  Pender  and  New  Hanover  counties. 
The  beds  are  seen  wherever  the  creeks  have  cut  through  the  sand 
or  wherever  ditches  have  been  dug,  throughout  a  region  25  miles 
long  and  10  miles  wide.  Beginning  at  the  south,  they  appear  at 
various  points  about  Wilmington;  1  mile  east,  at  a  ballast  quarry, 
whence  a  lean  phosphatic  rock  has  been  shipped  to  many  parts 
of  the  world  as  ballast;  2  miles  northeast,  along  the  banks  of 
Smith's  creek;  1J  miles  east,  in  S.  W.  Noble's  marl  pits.  From 
this  point  the  beds  extend  up  the  northeast  Cape  Fear,  appearing 
chiefly  upon  the  right  bank  of  the  river,  and  throughout  the 
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country  to  the  east,  until  they  disappear  under  the  sand  banks  of 
the  coast.  Ten  miles  north  of  Wilmington,  in  the  Castle  Haynes 
neighborhood,  they  attain  their  greatest  development  and  come 
nearer  the  surface.  They  appear  all  along  the  bank  of  the  creek 
here  4  or  5  feet  thick,  and  in  the  fields  adjoining  the  creek  the 
conglomerate  is  found  within  2  feet  of  the  surface  and  4  to  5 
feet  thick.  The  beds  cross  the  river  1J  miles  north  of  Castle 
Haynes,  and  from  this  point  onward  appear  chiefly  on  the  west 
side,  between  the  river  and  the  line  of  the  Wilmington  and  Wel- 
don  railroad.  Here  again  they  are  seen  on  the  banks  of  the 
creek  and  in  the  ditches.  They  are  exposed  to  great  advantage 
on  the  French  Brothers'  farm,  3  miles  east  of  Rocky  Point, 
where  marl  and  limestone  have  been  largely  dug.  The  Messrs. 
French  have  removed  the  limestone  for  burning  lime  down  to 
the  conglomerate  and  exposed  it  for  several  acres.  To  the  north 
from  this  point  the  beds  are  found  on  Durham  farm,  the  Walker 
farm,  across  the  river  on  Gregory's  creek,  etc.,  until  they  are  lost 
in  Holly  Shelter  and  Angola  Bay  swamps.  North  of  the  swamps, 
in  Duplin,  Onslow,  and  Jones  counties,  the  phosphates  occur 
again  [but  now  as  phosphate  rock]. 

"At  French's  bed  a  tough,  solid  shell-limestone  5  to  7  feet 
thick  is  found  3  or  4  feet  below  the  surface;  below  this  the  con- 
glomerate is  2  inches  to  2  feet  thick.  At  Castle  Haynes  there  is 
either  a  mere  skim  of  the  limestone  or  none  at  all,  covering  the 
4  to  5  feet  of  conglomerate.  At  the  other  places  a  layer  of  loose 
nodules  is  found  on  top  of  the  conglomerate.  At  Noble's  farm, 
near  Wilmington,  a  bed  of  very  soft  marl  2  feet  thick  is  found 
carrying  the  nodules,  and  a  bed  of  hard  conglomerate  under  this 
for  2  feet  deeper.  At  other  places,  a  thick  bed  of  shell  marl 
rests  upon  the  conglomerate."  "The  nodules  of  this  conglom- 
erate are  of  all  sizes  from  a  pumpkin  to  a  bean.  They  are 
smaller  about  Wilmington  and  Castle  Haynes,  and  larger  at 
French's.  They  are  of  all  shapes,  but  for  the  most  part  kidney 
and  egg  shaped.  Their  color  is  light  gray  to  greenish  black. 
Some  are  perforated,  but  less  so  than  South  Carolina  rock.  The 
composition  varies  markedly  even  in  the  same  piece  of  conglom- 
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erate."     The  following  is  the  complete  analysis  of  one  of  the 
nodules  from  the  conglomerate,  taken  at  random : 

ANALYSIS   OF   PHOSPHATIC   NODULES   FROM   CONGLOMERATE. 

Per  cent. 

Sand 43.66 

Carbonate  of  lime 34.56 

Magnesia .86 

Potash 39 

Oxide  of  iron  and  alumina .56 

Phosphate  of  lime 19.99 

Sulphuric  acid 1 Trace. 

Chlorine Trace. 


100.02 


"  The  variations  in  composition  of  the  nodules  from  different 
localities,  and  even  from  the  same  locality,  are  illustrated  by  the 
following  analyses : 

COMPARATIVE   ANALYSES   OF    PHOSPHATIC    NODULES   FROM   CONGLOMERATE. 


Sand  and 

insoluble 

matter. 

Carbonate 
of  lime. 

Phosphate 
of  lime. 

f  1 

Per  cent. 
22.07 
33.52 

Per  cent. 
42.12 
20.45 

Per  cent. 
20  50 

33  97 

[3 

30.90 

18.50 

20.02 

3.25 

39.04 
42.12 
51.34 
15.94 

25  34 

22  68 

31  59 

31.66 

42.09 

"  The  average  percentage  of  phosphate  of  lime  in  a  large  num- 
ber of  individual  nodules,  separately  examined,  is  32.  A  large 
lot  of  nodules  ground  up  together  and  well  mixed  gave  30.90 
per  cent,  phosphate  of  lime.  The  economic  relations  and  agri- 
cultural value  of  these  deposits  were  tested  this  year  (1884)  with 
such  good  results  that  a  company,  called  the  North  Carolina 
Phosphate  Company,  has  been  formed  to  put  this  material  on  the 
market.  The  conglomerate  is  very  easily  mined.  After  the  2 
feet  of  earth  is  removed  with  plows  and  scrapers,  the  deposit 
is  shattered  with  powder,  crushed,  and  ground."  The  deposits 
are  on  navigable  water  and  will  probably  be  profitable." 
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The  Station  has  made  these  additional  analyses  of  phosphatic  material  dur- 
ing the  year  : 

2906  and  2907.  From  D.  A.  Lamont,  Brinkland,  Bladen  county.  Found 
on  the  west  side  of  the  Wilmington-Fayetteville  road,  and  about  50  yards 
from  the  same  on  a  branch.     The  bed  shows  itself  again  about  half  a  mile  off. 

3071.  Flour  S.  C.  Phosphate,  sent  by  R.  P.  McAnally,  of  Walnut  Cove, 
Stokes  county. 

3100.  Sent  by  Gen.  W.  G.  Lewis,  of  Goldsborough,  Engineer  of  the  Phos- 
phate Survey.  The  sample  was  from  a  ditch  on  the  farm  of  Jno.  Frederick, 
6  miles  south-west  of  Warsaw,  in  Duplin  county. 

3101.  Several  nodules  sent  by  General  W  .G.  Lewis.  The  samples  were 
found  in  a  ditch,  2  feet  below  the  surface,  1  mile  south  of  Core  Creek  Station 
in  Jones  county,  on  the  new  Trenton  road. 

3187.  Phosphate  rock,  from  Castle  Haynes,  New  Hanover  county,  sent  by 
Colin  M.  Hawkins,  of  Raleigh,  N.  C. 

3239.  Sent  by  General  W.  G.  Lewis,  of  Goldsborough,  from  Pender  county, 
near  north-east  Cape  Fear  river,  above  French  Bros.'  quarry  and  on  the  same 
side  of  the  river.  The  surface  of  the  country  is  level,  and  the  rock  looks  much 
like  the  S.  C.  rock. 

3261.  Sent  by  P.  H.  Andrews,  of  Raleigh,  from  Castle  Haynes,  New  Han- 
over county. 

3279.  Phosphate  rock,  from  the  farm  of  Dr.  A.  B.  Nobles,  of  Tarboro', 
Edgecombe  county,  N.  C.  The  sample  was  found  8  miles  west  of  Tarboro  and 
3  miles  from  the  Tarboro  branch  railroad,  on  Tyancoka  swamp.  The  quan- 
tity is  right  large,  and  marl  is  found  with  the  phosphate. 

3377.     Sent  by  General  W.  G.  Lewis,  of  Goldsboro. 

3398.     Sent  by  D.  S.  Cowan,  of  Robeson,  Columbus  county. 

3417.  From  Castle  Etaynes,  New  Hanover  county,  sent  by  P.  M.  Wilson,  of 
Raleigh. 

3418.  From  S.  C,  sent  by  the  same. 

3526.  Ground  phosphate,  sold  as  coprolite  manure  by  French  Bros.,  of 
Rocky  Point,  Pender  county.  The  sample  was  taken  from  the  Excelsior  quar- 
ries of  the  French  Bros. 

3536.  N.  C.  lime  phosphate,  manufactured  by  N.  C.  Phosphate  Company, 
and  sent  for  analysis  by  Barnhardt  &  Co.,  of  Pioneer  Mills,  Cabarrus  county. 

3548.     From  Castle  Haynes,  sent  by  Colin  M.  Hawkins,  of  Raleigh. 
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PYRITES 


For  the  Manufacture  of  Sulphuric  Acid. 

The  chief  crude  materials  used  in  the  manufacture  of  super- 
phosphate, or  acid  phosphate,  which  is  now  the  basis  of  all  com- 
pound fertilizers,  are  the  phosphate  rock,  which  supplies  the 
phosphoric  acid,  and  sulphur,  or  some  material  containing  sul- 
phur like  pyrites,  from  which  the  sulphuric  acid,  used  in  dis- 
solving the  phosphate,  is  made. 

Having  such  vast  quantities  of  phosphate  rock  io  South  Caro- 
lina and  North  Carolina,  it  is  natural  that  we  should  be  very 
eager  to  find  suitable  home  sources  of  sulphur. 

It  is  estimated  by  Dr.  David  T.  Day*  that  306,000  short  tons 
of  sulphuric  acid  were  made,  in  1884,  from  crude  sulphur,  and 
about  122,000  tons  from  pyrites.  Mr.  Wm.  Marty n  estimates f 
that  45  per  cent,  of  this  amount  was  used  in  the  manufacture  of 
fertilizers. 

The  sulphur  used  in  this  manufacture  is  imported  principally 
from  Sicily.  In  the  fiscal  year  ending  June 30th,  1884, 105,112.19 
long  tons  of  crude  sulphur,  worth  $2,242,697,  were  imported 
and  entered  in  the  United  States  for  consumption.  Of  this 
total  amount  the  following  were  imported  into  Maryland,  Vir- 
ginia, North  Carolina  and  South  Carolina : 

Baltimore,  McL,  district 15,037  long  tons. 

Beaufort,  S.  C,         " 600 

Charleston,  S.  C,     "       6,125 

Savannah,  Ga.,         "       600 

Richmond  Va.,         "       660 

During  the  same  period  44,250  long  tons  of  pyrites  were 
imported  into  the  United  States  from  Canada,  Spain  and  New- 
foundland, and  all  into  the  Northern  States. 

*  Mineral  Resources  U.S.,  '83-'84,  p.  876. 
t  Mineral  Resources  U.  S.,  '83-'84,  p.  901. 
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The  production  of  sulphur  in  the  United  States  is  insignifi- 
cant, not  exceeding  500  tons  in  1884.  The  pyrites  mined  in 
the  United  States  in  1884  is  estimated*  by  Mr.  Wrn.  Marty n  at 
35,000  tons,  of  2,240  pounds,  spot  value  $175,000.  This  was 
mined  in  New  Hampshire,  at  Milan;  in  Massachusetts  at  Rowe; 
in  Virginia,  Louisa  county ;  in  Georgia,  in  Haralson  and  Pauld- 
ing counties,  and  a  little  in  New  York,  near  De  Kalb. 

The  consumption  of  pyrites,  in  the  United  States,  in  making 
sulphuric  acid,  seems  to  be  steadily  increasing.  Mr.  Martyn  esti- 
mates! that,  whereas  only  7,000  long  tons  of  pyrites  were 
burned  in  1881,  68,500  tons  were  burned  in  1884. 

The  23  factories  burning  pyrites  in  this  country  at  the  close  of 
1884  were  located j  as  follows: 

Boston  and  Eastern  district 5 

New  York  district *. 9 

Philadelphia  district 2 

Baltimore  district,  including  South  Carolina  and  Georgia 3 

Western  district 4 

23 

"Two  of  these  works  use  Canadian  ore,  four  Spanish  ore  only, 
two  Spanish  and  domestic,  and  fifteen  domestic  ore  only.  The 
acid  made  at  ten  of  the  works  is  used  in  the  manufacture  of  fer- 
tilizers, at  three  for  oil  refining,  and  at  ten  for  miscellaneous 
purposes." 

Mr.  A.  de  Ghequier,  Secretary  of  the  National  Fertilizer  Asso- 
ciation, estimates!  that  the  following  number  of  short  tons  of 
fertilizers  were  produced  in  these  States  during  the  year  ending 
April  30th,  1885: 

Maryland  300,000  short  tons. 

Virginia 40,000 

North  Carolina 15,000 

South  Carolina 110,000  "     . 

Georgia 35,000 


Total  for  these  States 500,000  short  tons. 


*  Min.  Res.  United  States,  '83-'84,  p.  885. 

tMin.  Res.,  '83-'84,  p.  888. 

J  Min.  Res.,  '83-'84,  p.  886. 

§The  Fertilizer  Movement  of  1884-'5. 
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He  estimates  that  the  total  production  for  the  United  States 
during  the  same  period  was  1,023,500  short  tons,  worth  $27,- 
640,000  at  the  factories. 

North  Carolina  and  her  neighboring  States  consume  475,000 
short  tons  of  fertilizers,  distributed  about  as  follows: 

Virginia  and  West  Virginia 100,000  short  tons. 

North  Carolina 95,000 

South  Carolina  110,000 

Georgia 170,000 

475,000  short  tons. 

As  sue'1  large  owners  of  pho.-phates,  and  such  large  consumers 
of  fertilizers,  it  is  of  the  greatest  interest  to  us  to  know  what 
pyrites  we  possess  in  North  Carolina,  which  may  be  utilized  in 
the  manufacture  of  sulphuric  acid.  Impressed  with  such  con- 
siderations as  these*,  the  Board  of  Agriculture  authorized  the 
State  Chemist  to  have  made  an  examination  of  the  most  prom- 
ising pyrites  deposits  of  this  State.  The  amount  of  money  placed 
at  our  disposal  for  this  investigation  was  extremely  limited,  but 
it  is  believed,  notwithstanding,  that  the  annexed  report  on  this 
subject,  by  Mr.  Arthur  Winslow,  is  a  valuable  contribution  to 
our  knowledge  of  this  important  matter. 

The  investigation  shows  that  the  question  of  making  sulphuric 
acid  from  our  pyrites,  for  use  in  manufacturing  our  Own  fertil- 
izers from  our  own  or  the  South  Carolina  phosphate,  is  intimately 
connected  with  that  other  most  important  and  difficult  problem, 
the  working  of  our  sulphurets  for  their  precious  metals.  It  has 
been  long  well  ascertained  that  these  sulphurets  can  only  be  suc- 
cessfully worked  on  a  very  large  scale  and  upon  a  plan  which 
saves  every  possible  by-product.  One  of  the  great  difficulties 
has  been  that  the  sulphur  which  had  to  be  burned  off  was  all 
lost.  The  growing  demand  for  sulphuric  acid  in  this  section 
will,  it  is  hoped,  lead  to  the  building  of  acid  chambers  in  con- 
nection with  the  reduction  works,  which  will,  in  many  cases, 
render  possible  the  reduction  of  ores  heretofore  neglected.  Then 
the  phosphate  rock  will  be  brought  to  the  reduction  works  to  be 
made  into  superphosphate,  which  will  be  mixed  with  our  own 
fish  and  cotton-seed  meal  and  thus  made  into  fertilizers. 
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REPORT  ON  PYRITES  IN  NORTH  CAROLINA. 


BY    ARTHUR    WINSLOW,    B.    S.,    ENGINEER    AND    GEOLOGIST,    RALEIGH,    N.    C. 


Dr.  Chas.  W.  Dabney,  Jr., 

Director  N.  C.  Agricultural  Experiment  Station,  Raleigh,  N.  C. : 

Dear  Sir: — I  herewith  submit  to  you  a  report  containing  the 
results  of  my  explorations  in  the  State  for  pyrites  suitable  for 
use  in  the  manufacture  of  sulphuric  acid,  together  with  deduc- 
tions and  views  as  to  the  practicability  of  utilizing  the  various 
ores  for  this  purpose. 

Being  cognizant  of  the  limited  means  at  your  disposal  for  the 
prosecution  of  this  work,  investigation  was  confined  to  the  deposits 
and  ores  of  that  rich  mineral  section  of  the  State  which  is  in- 
cluded in  a  belt  extending  southwesterly  from  Greensboro  to  the 
South  Carolina  line,  near  Charlotte. 

This  area  has  long  been  the  scene  of  greatest  mining  activity 
in  the  State.  Every  indication  of  ore  has  been  noticed  and  nu- 
merous veins  have  been  traced  and  opened  upon.  But,  notwith- 
standing the  fact  that  these  veins  are  often  heavily  pyritiferous, 
on  inquiry  and  examination,  only  one  deposit  was  found  in  which 
the  crude  ore  was  in  a  condition  to  be  used  for  the  manufacture  of 
acid.  This  deposit  is  in  Gaston  county,  on  and  adjacent  to  the 
property  of  the  High  Shoals  Manufacturing  Company.  This  will 
be  described  in  detail  in  the  following  pages.  The  gold  veins  of  this 
section  are  often  heavily  pyritiferous,  as  above  alluded  to.  The 
pyrites  is,  however,  intimately  mixed  with  greater  or  less  quan- 
tities of  quartz  or  other  gangue  which  unfit  it  for  direct  use,  and 
the  sulphur  alone  would  not  pay  the  cost  of  freeing  it  from 
this  worthless  rock.  But,  in  order  to  best  extract  the  gold,  in  its 
complex  associations  with  the  pyrites,  it  is  necessary  to  first  cobb 
and  concentrate  the  crude  ore  and  a  product  is  thus  obtained  con- 
sisting almost  entirely   of   iron   pyrites.     The   concentrates  are 
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either  shipped  north  to  be  reduced  or  the  gold  is  extracted  at 
some  of  the  redaction  works  in  the  State.  In  either  case,  how- 
ever, and  whether  the  ore  is  simply  roasted  and  amalgamated  or 
whether  it  is  chlorinated  or  treated  by  the  Designolle  process,  it 
must  first  be  roasted  and  the  sulphur  driven  off;  and  in  the  pres- 
ent practice  tons  upon  tons  of  pyrites  are  thus  annually  burnt 
and  the  products  wasted,  the  gases  being  allowed  to  escape  into 
the  open  air,  often  to  the  destruction  of  surrounding  vegetation. 
If,  therefore,  these  gases  could  be  condensed  and  converted  into 
sulphuric  acid,  just  so  much  would  be  saved  which  is  now  lost 
to  use,  and  it  would  be  a  step  in  the  direction  of  facilitating  the 
reduction  of  the  low  grade  ores  of  the  State.*  Attention  was 
therefore  given  to  the  question  of  the  practicability  of  thus  util- 
izing the  pyritiferous  gold  ores.  Some  of  the  principal  mines 
were  visited  and  samples  were  collected  of  concentrates  from  dif- 
ferent mills.  The  results  of  these  visits  and  of  the  examinations 
of  the  ores  are  given  in  the  following  report. 

The  map  on  Plate  I.  represents  the  area  under  consideration, 
shows  the  location  of  the  different  pyrites  deposits  and  gives  a 
general  idea  of  their  proximity  to  railroads  and  of  other  condi- 
tions of  their  sites. 

Acknowledgment  is  due  Major  John  C.  Winder,  General 
Manager  R.  &  G.  R.  R.,  for  his  assistance  in  allowing  the  writer, 
while  engaged  on  this  work,  free  transportation  over  the  lines  of 
railroad  which  he  controls;  also  to  Mr.  G.  B.  Hanna,  of  Char- 
lotte, and  to  Mr.  Richard  Eames,  Jr.  of  Salisbury,  for  informa- 
tion and  assistance  courteously  given. 

Respectfully  yours, 

ARTHUR  WINSLOW. 

Raleigh,  N.  C,  March  15th,  1886. 


*At  the  economically  managed  establishments  of  Europe  no  product  of  value 
is  allowed  to  go  to  waste.  The  pyrites  residues  from  the  manufacture  of  sul- 
phuric acid  which  contain  small  amounts  of  copper,  silver  and  gold,  are  success- 
fully treated  in  several  works  on  the  continent,  and  in  as  many  as  twenty  estab- 
lishments in -different  parts  of  England.  Extreme  economy  and  attention  to  de- 
tails is  necessary  for  the  successful  treatment  of  the  low  grade  ores  of  the  State  and 
managers  of  metallurgical  works  should  strive  to  follow  the  example  of  their 
European  brethren  and  give  careful  thought  to  every  means  of  utilizing  their  by- 
products. 


REPORT    ON    PYRITES.  95 


EXPLORATIONS. 


THE    HIGH    SHOALS    PYRITES    DEPOSIT. 

The  High  Shoals  pyrites  vein  has  been  referred  to  as  one  in  which  the 
crude  ore  seemed  suited  for  direct  nse.  A  considerable  portion  of  the  time 
was,  therefore,  devoted  to  the  exploration  of  this  deposit,  and  effort  made  by 
prospecting  and  digging,  and  by  inquiry  into  the  history  of  previous  work 
here,  to  obtain  information  sufficient  to  be  able  to  give  an  unbiased  opinion  as 
to  its  extent  and  character,  as  far  as  can  be  determined  without  that  exten- 
sive and  expensive  proving,  which  a  cautious  miner  would  institute  before  be- 
ginning mining  operations.  It  is  hoped  that  this  will  save  others  the  expense 
of  repeating  similar,  though  necessary  examinations.  But,  though  this  ex- 
ploration is  of  a  more  detailed  nature,  and  therefore  of  more  value  than  is 
the  geological  work  usually  conducted  under  State  supervision,  the  results  can- 
not be  presumed  to  be  final  or  the  conclusions  to  necessarily  settle  the  value 
of  the  property. 

This  deposit,  as  shown  on  the  map  (plate  I),  is  located  in  the  northern  part 
of  Gaston  county.  The  nearest  town  is  Lincolnton,  some  seven  miles,  and 
Dallas  is  about  eight  miles  distant.  The  map  on  plate  II  shows  the  outlines 
of  the  High  Shoals  property,  the  position  of  the  vein  and  the  approximate 
positions  of  the  roads  and  railroads.  It  will,  therefore,  be  unnecessary  to  enter 
into  further  description  of  these  particulars.  The  tract  containing  the  major 
portion  of  the  pyrites  vein  is  outlined  on  the  map. 

The  pyrites  occurs,  dense  and  compact,  in  a  solid  vein  in  talcose  slates,  which 
are  very  shaly  and  fissile  near  the  surface.  The  pyrites  agrees  with  the  slate 
in  strike  and  dip,  the  strike  being  about  N.  10°  E.,  and  the  dip  60°  and  more 
W.  The  deposit  has  been  known  for  twenty-live  years  or  more,  and  it  was 
worked  during  the  war  as  a  source  of  sulphur.  Since  that  time  little  work  has 
been  done  there.  The  most  extensive  was  work  done  during  the  spring  of 
1884,  by  a  Boston  (?)  company.  At  this  time  the  vein  was  opened  upon  at  the 
surface  by  two  pits,  a  shaft  sunk  some  50  feet,  and  a  tunnel  driven  some  30  feet 
from  the  bottom  of  this  to  cut  the  vein.  At  the  time  of  my  visit  all  of  these 
openings  had  either  caved  in  or  were  filled  with  water,  and  to  get  reliable 
information  it  was  necessary  to  dig.  Excavations  were,  therefore,  started  at 
five  different  places,  with  the  result  of  uncovering  the  vein  at  four  of  these 
The  provings  were  included  within  a  stretch  of  about  half  a  mile.  On  plate  III 
are  represented  the  position  of  the  different  openings  in  plan,  and  their  verti- 
cal extent  in  longitudinal  section. 
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section  through  b.  Taking  them  in  order  from  south  to  north,  A  is 

a  pit  which,  as  far  as  could  be  learned,  was  dug  at 

t  the  time  of  the  war,  or  shortly  after.     It  is  filled 

^  with  water  now. 

oq-§^  The  next  pit,  B,  was  dug,  under  my  direction, 

J^Jl  some    six    feet   deep.     The  vein  is  there  exposed 

>TS,  >>  about    one    foot  thick,  as  shown  in  the  adjoining 

''''W/§B///t///ffffl//''///1/;  section. 

'"iw/iffl  An  analysis,  made  at  the  State  Experiment  Sta- 

"  tion,  from  a  sample  collected  at  this  pit,  showed  the 

_     ,.       ,_     ,  following  composition : 

Looking  JSorth.  °  r 

Sulphur 37.02  per  cent, 

Arsenic very  faint  trace. 

Copper none. 

Gold trace. 

Silver  none. 

Gangue.... 24.82  per  cent. 

The  next  two  pits,  C  and  D,  are  old  diggings  filled  with  mud  and  water. 
About  C  lies  a  heap  of  the  ore,  but  there  were  no  indications  of  its  having 
been  struck  at  D. 

After  D  comes  a  long  unproven  stretch  of  about  1100  feet,  which  runs  along 
the  crest  of  a  ridge. 

At  E  a  trench  was  cut  in  the  hill  side,  across  the  strike  of  the  vein,  some 
25  feet  long  and  about  5  feet  deep,  but  failed  to  disclose  the  vein. 

This  is  followed  by  two  old  pits  F  and  G,  next  the  foot  of  the  ridge,  both 
of  which  were  filled  with  water,  and  no  ore  was  found  in  the  heaps  surround- 
ing them. 

SECTION  THROUGH  H. 

Ij^,  On  the  north   side    of  the    branch    following   a  small 

J  J  trench   H  was  dug,  and  disclosed   ore   aggregating  about 

'£>>,  four  inches  in  thickness  and  represented    in  the  adjoin- 

<*m/Mp-         ins cross  section- 

'fw^A  Pit  I,  is  an  old  one,  evidently-  deep  but  now  filled  with 

J,i?0  yy  ... 

water.     A  little  ore  scattered  about  it  indicated  that  the 

Looking  North.      vein  had  been  struck  here". 

K  vras  dug  during  the  spring  of  1884,  but  is  now  filled  in.  On  the  author- 
ity of  a  workman  who  helped  to  dig  this  pit,  two  feet  of  ore  was  found  at  a 
depth  of  about  ten  feet. 

Pit  L,  is  a  pit  dug  at  the  same  time  as  that  at  K,  and  is  stated  to  have 
struck  the  vein  with  a  thickness  of  three  feet  at  a  depth  of  ten  feet.  This 
find  evidently  occasioned  the  sinking  of  the  shaft  located  fifty  feet  west  of  the 
pit.  The  shaft,  was  sunk  fifty  feet,  and  from  the  bottom  a  tunnel  was  driven 
east  thirty  feet.     At  the  end  of  the  tunnel,  the  vein  was  struck,  but  had  nar- 
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rowed  down  to  a  thickness  of  about  one  foot,  and  this  diminished  thickness 
probably  gave  cause  for  the  abandonment  of  the  work.  With  the  idea  of 
proving  these  statements,  I  sunk  a  pit  immediately  adjoining  L.  The  first 
three  or  four  feet  were  in  clay  and  soft  rock,  but  below  this  blasting  had  to  be 
resorted  to.  At  eight  feet,  the  vein  came  in  about  fifteen  inches  thick  and 
evidently  increasing  downwards,  so  that  I  am  inclined  to  believe  the  statement 
that  lower  down  it  swells  to  three  feet.  The  character  of  the  rock  overlying 
the  vein  here  is  peculiar  and  important  in  its  bearing  upon  the  occurrence 
and  distribution  of  the  ore.  The  rock  immediately  capping  the  vein  and  its 
stratigraphical  equivalent  is  an  extremely  light,  porous  quartz  rock,  present- 
ing a  honey-combed  appearance.  This  was  at  the  surface  homogeneous  and 
continuous,  but,  after  penetrating  down  a  foot  or  two,  small  nodules  of  the 
pyrites  were  found  at  intervals  imbedded  in  the  mass  of  the  rock.  With  in- 
creased depth  these  nodules  grew  in  number  and  in  size  until,  finally,  the  en- 
tire rock  was  replaced  by  the  pyrites  vein.  This  porous  quartz  rock  is  evi- 
dently the  mother  rock  of  the  pyrites,  and  it,  is  highly  probable  that  through- 
out the  whole  vein  it  will  break  the  continuity  of  the  pyrites  and  even,  at 
times,  be  the  preponderating  constituent  and  an  impediment  to  the  free  min- 
ing of  the  ore. 

The  following  cross  section   represents   the   vein  and   the  provings  at  this 
point  : 

SECTION    THROUGH    L,    LOOKING   NORTH. 

Scale  25  feet=  1  inch. 


PIT  AT   L 


An  analysis  of  a  sample  collected  by  me  from  a  large  pile  of  ore  at  the  pit 
L,  showed  the  following: 
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Sulphur 36.70  per  cent. 

Arsenic none. 

Copper none. 

Gold  trace. 

Silver none. 

Gangue 24.47  per  cent. 

A  sample  brought  to  Mr.  G.  B.  Hanna  by  Dr.  Hutchinson,  and  analyzed  by 
the  former,  yielded  a  somewhat  different  result,  i.  e. : 

Sulphur..... 45.85  per  cent. 

Arsenic mere  trace. 

Copper large  trace. 

Nickel slight  trace. 

Gold 1-10  oz.  per  ton. 

Silver 39-100  oz.  per  ton. 

Silica  or  gangue 13.88  per  cent. 

An  analysis,  by  Mr.  Hanna,  of  one  large  specimen,  taken  by  Prof.  W.  C. 
Kerr,  yielded,  however,  only  39.53  percent,  of  sulphur,  and  it  is  most  prob- 
able that  the  ore  as  a  whole  contains  less  than  forty  per  cent. 

SECTION    AT    N. 

S  .     '  At  M  and  N,  are  old  war  time  shafts,  filled  with  water 

>>  and  of  undetermined   depths.     Adjoining    N,  a  small 

.    aS,  trench  dug  in   the   bank  of  the  branch  exposed  fifteen 

J     £°°  cl>  inches  of  the  ore  at  a  depth  of  eieht  feet.  '  The  adjoin- 

ed     v  9  •"£  . 

<e    "§  o  >>  ing  cross  section  represents  the  find  here.     The  "Old 

o    s:  2^  Shaft"  succeeding  this  is  the  one   from  which  most  of 

a  •   so  Hoc  ° 

E-1    ^cqn  the  ore  was  taken  during  the  war,     A  considerable  bank 

of  refuse  rock  and   pyrites  dust  is  heaped  around  the 

mouth,  but  the  shaft  is  caved  in  and  filled  with  water. 

It  is  stated  to  have  been  about  thirty  feet  deep,  and  the 

rGOW  thickness  of  the  vein  at  the  bottom  is  said  by  Mr.  Philip 

Looking  North.       Keyser,  who  was  present  when  it  was  measured,  to  be 

three  feet  and  eight  inches.     Effort  was  made  to  get  reliable  information  as  to 

the  amount  of  ore  that  had   been  taken   out,  but  without  success  ;  probably, 

however,  it  did  not  reach  more  than  a  few  hundred  tons. 

The  remaining  pits,  P,  Q  and  R,  are  all  of  war  time  age  and  filled  with 
water  or  clay.  No  information  could  be  obtained  concerning  them.  The 
ground  north  of  this  was  explored  for  about  a  mile  in  the  line  of  the  vein, 
but  no  indications  were  found  sufficient  to  warrant  digging  in  search  of  it. 

Reviewing  the  preceding  facts,  it  appears  that  between  the  point  A  and  the 
"Old  Shaft,"  the  vein  has  been  opened  upon  at  five  different  places  with  thick- 
nesses, in  order  from  south  to  north,  of  four  inches,  two  feet,  three  feet,  one  foot 
three  inches,  and  three  feet  eight  inches,  respectively.     Two  feet  is  somewhat 
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below  the  average  of  these,  but  assuming,  for  safety  sake,  one  foot  six  inches  as 
the  average  thickness  of  the  vein  which  has  been  proved  to  a  depth  of  fifty  feet, 
we  can  safely  rely  upon  finding  a  body  of  ore  here  600  feet  long,  50  feet  deep 
and  1  foot  6  inches  thick.  The  specific  gravity  of  this  pyrites  was  found  to  be 
3.80,  so  that  this  body  will  represent  14,290  long  tons  of  pyrites.  In  addition 
to  this,  workable  ore  exists  at  B,  and  it  cannot  be  doubted  that  the  ore  extends 
to  a  greater  depth  than  fifty  feet;  and  though  there  is  no  reason  for  confi- 
dently believing  that  the  thickness  will  increase  downwards,  the  chances  are 
as  much  in  favor  of  this  as  against  it. 

With  the  assumed  average  thickness,  the  cost  of  mining  ought  not  to  exceed, 
at  the  utmost,  $2.00  per  ton.  Haulage  from  the  mine  to  the  nearest  railroad 
station  at  Cherryville,  four  or  five  miles  distant,  would  perhaps  cost  as  much 
as  $1.50  per  ton.  Thence  by  rail  to  Charlotte,  a  distance  of  some  forty  or  fifty 
miles,  would  be  some  fifty  cents  more,  which  would  bring  the  total  maximum 
cost  of  the  ore,  delivered  at  Charlotte,  to  $4.00  per  ton.  The  average  market 
price  of  pyrites  at  present  is  about  12^  cents  per  unit  for  an  ore  containing  45 
or  more  per  cent,  of  sulphur.  For  a  37  per  cent  ore,  this  would  be  at  the  rate 
of  $4.62  per  ton. 

Reserving  for  future  discussion  the  composition  of  this  ore  and  its  value  for 
the  manufacture  of  acid,  we  will  turn  to  a  consideration  of  the  other  sources 
of  supply,  i.  e. : 

THE  PYRITIFEROUS  GOLD  VEIN3. 

Of  ores  from  such  veins  samples  were  collected  from  five  different  mines 
which  are  located  on  the  map,  Plate  I.     There  are: 

1.  The  St.  Catharine  mine; 

2.  The  Rudisill  mine; 

3.  The  Allen  Furr  mine; 

4.  The  Phoenix  mine; 

5.  The  North  State  mine. 

1.  The  St.  Catharine  mine.  This  mine  is  located  at  Charlotte,  immediately 
adjacent  to  the  line  of  the  C,  C.  &  A.  R.  R.  The  ore  here  is  gold  bearing 
iron  pj'rites,  associated  with  quartz,  in  talcose' slates.  The  shaft  is  down  over 
300  feet.  The  rock,  as  it  comes  from  the  mine,  is  passed  through  a  Blake 
crusher,  pulverized  in  a  stamp  mill  of  10  stamps,  and  concentrated  upon  two 
Frue  Vanners.  No  amalgamation  is  attempted  here,  and  the  free  gold  is  not 
separated  from  the  sulphides  of  the  concentrates.  These  are  shipped  to  the 
Balback  Smelting  Works  of  Newark,  N.  J. 

An  average  sample  taken  from  the  concentrates  in  the  bins  yielded  the  fol- 
lowing to  analysis: 

Sulphur 39.32  per  cent. 

Arsenic none. 

Copper ,  a  little. 

Gold 1.67  oz.  per  ton=$34.52 

Silver , .....  none. 

Gangue 10.62  per  cent. 
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2.  The  Rudisill  Mine:  This  mine  opens  on  to  the  same  vein  as  that  at  the 
St.  Catharine  mine,  in  the  adjoining  property  to  the  south.  It  has  an  excel- 
lent record  but  work  is  pretty  much  at  a  stand  still  there  at  present.  The  sam- 
ple of  the  concentrates,  an  analysis  of  which  is  given  below,  was  taken  from  a 
supply  at  the  works  of  the  Yadkin  Mining  and  Milling  Co.,  at  Salisbury. 

Sulphur  26.19  per  cent. 

Arsenic none. 

Copper little. 

Gold 3.44  oz.  per  ton=$71.10. 

Silver , 19       "       "  .19. 

Gangue 34.71  per  cent. 

3.  The  Allen  Furr  Mine.  This  mine  is  about  12  miles  south-east  from  Con- 
cord, in  Cabarrus  county,  and  is  located  in  the  fork  of  Rocky  River  and  Buf- 
falo Creek,  on  the  south  side  of  the  creek.  No  systematic  work  has  been  done 
here,  and  the  developments  consist  in  toto  of  a  shaft  43  feet  deep,  and  of  a  level 
driven  north  and  south  from  the  bottom  of  the  shaft  50  feet  each  way.  The 
vein  is  of  quartz  heavy  in  massive  iron  pyrites  and  with  some  galena.  It  is 
said  to  average  3  feet  in  thickness,  though  dwindling  down  to  1  foot  in  places. 
The  pure  pyrites  could  be  easily  cobbed  from  the  crude  ore.  A  sample  of  the 
pyrites  was  collected  from  a  large  heap  dumped  at  the  mouth  of  the  shaft  and 
was  analyzed  with  the  following  results  : 

Sulphur 35.59  per  cent. 

A rsenic t  race. 

Copper none. 

Gold 73  oz.  per  ton=$15.09 

Silver 3.03       "        "     =     3.03 

Gangue 24.63  per  cent. 

4.  The  Phcenix  Mine  is  situated  about  6  miles  south-east  from  Concord.  The 
vein  is  of  quartz  heavy  in  sulphides  in  places.  It  varies  in  thickness  from  6 
inches  to  several  feet.  A  complete  plant  is  erected  at  the  mine  for  concentrat- 
ing the  ore  and  for  reducing  it  by  chlorination.  It  consists  of  ten  stamps,  2 
Frue  Vanners,  4  roasting  furnaces  and  4  chlorinating  barrels.  The  following 
shows  the  composition  of  a  sample  of  the  concentrates,  which  was  taken  from 
the  bins : 

Sulphur 18.25  per  cent. 

Arsenic none. 

Antimony faint  trace  (?). 

Copper none. 

Gold .80  oz.  per  ton=$16.54. 

Silver none. 

Gangue 49.41  per  cent. 

5.  The  North  State  Mine  is  near  High  Point,  in  the  south-west  corner  of 
Guilford  county.     Work  is  actively  pushed  there  at  present.     The  shaft  is 
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down  over  400  feet,  and  a  complex  ore,  containing  both  copper  and  iron  pyrites 
is  being  taken  out.     It  is  close  to  the  railroad  and  the  ore  can  be  easily  shipped. 
A  sample  of  the  concentrates  was  taken  from  a  lot  at  the  chlorination  works 
at  Salisbury.     It  analyzed  as  follows  : 

Sulphur 17.91  per  cent. 

Arsenic none. 

Copper some. 

Gold ,: 61  oz.  per  ton=|12.61. 

Silver  none. 

Gangue 50.06  per  cent. 

This  list  of  mines  is  not  claimed  to  be  in  any  way  exhaustive.  It  contains 
a  description  of  those  mines  working  characteristic  pyrites  deposits  which  the 
writer  was  able  to  visit  or  to  obtain  samples  from  during  the  limited  time  at 
his  disposal.  It  gives  no  indication  of  the  amount  of  ore  that  could  be  made 
available,  but  the  samples  represent  the  general  character  of  the  material  to 
be  obtained. 


General  Considerations. 

The  practicability  of  manufacturing  sulphuric  acid  from  the 
pyrites  of  the  State  depends  primarily  upon  the  quality  and  pu- 
rity of  the  ore  and  upon  the  quantity  assured  and  available.  The 
essentials  of  a  good  ore  are :  that  it  contain  40  per  cent,  or  more 
of  sulphur.*  A  low  grade  ore  is  difficult  to  burn  ;  requires  more 
grate  surface  per  charge;  increases  cost  of  freight,  of  handling, 
breaking,  etc.  The  ore  should  be  open  and  granular,  as  a  hard, 
fine-grained  ore  burns  slower  and  requires  more  furnace  and 
chamber  space.     It  should  not  clinker  or   slag,  as  this  seriously 


*The  following  table  gives  the  composition  of  some  of  the  standard  pyrites  of 
the  world,  used  in  sulphuric  acid  manufacture  : 


LOCALITY   OF    MINE. 

• 
- 

Sulphur. 

Iron. 

CD 
&, 
Oh 
O 

"3 

IS 

d 
_P 

d 

p 
o> 
xa 

< 

d 

13 
"o 

P 

per  ct. 
47.87 
38.79 
47.55 
41.42 
48.00 
48.00 
48.02 
40.00 

per  ct. 
40.93 
36.06 
41.92 

per  ct. 

3.83 

2.57 

.90 

perct. 
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1.80 
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1.26 

per  ct.. 
.26 

.39 

per  ct. 
5.42 

19.71 
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Capleton,  Canada 

Milan,  N.  H 
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44.00 
42.01 
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1.60 

None, 
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Traces. 
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None. 

5.00 

Davis  Mine,  Mass 
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3.70 
7.60 
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interferes  with  the  free  burning;  must  not  be  too  soft,  not  fuse 
nor  decrepitate,  and  must  burn  to  a  low  percentage  of  sulphur. 
A  high  percentage  of  silica  is  apt  to  produce  slagging.  Zinc 
should  not  be  present  in  any  large  quantity.  Lead  is  also  inju- 
rious, as  it  is  converted  into  a  sulphate  during  the  roasting, 
thereby  removing  sulphur,  and  it  is  apt  to  produce  fusion.  Lime 
and  magnesia  are  also  converted  into  sulphates.  Arsenic  in  any 
considerable  quantity  (over  J  or  \  per  cent.)  is  most  seriously 
objectionable;  it  corrodes  the  acid  chambers,  consumes  nitre  and 
renders  the  acid  unfit  for  many  uses.f 

Turning  to  a  consideration  of  the  value  of  the  North  Carolina 
ores,  in  the  light  of  these  facts,  we  see  that  the  percentage  of  sul- 
phur in  the  High  Shoals  ore  is  considerably  below  the  standard, 
so  much  so  that  it  could  not  compete  with  others  in  the  general 
market.  For  fertilizer  use,  however,  the  location  of  the  deposit 
is,  to  a  certain  degree,  an  offsetting  advantage,  situated,  as  it  is, 
near  the  area  of  production  of  the  phosphate  rock  and  in  the 
heart  of  the  region  of  consumption.  The  amount  of  copper,  or  of 
the  precious  metals  contained  in  the  ore,  is  too  small  for  them  to  be 
of  considerable,  if  of  any  value  as  by-products.  The  small  trace 
of  arsenic  present  is  a  redeeming  quality.  The  ore  is  granular 
though  somewhat  fine  grained,  but  is  not  hard,  and  can  be  easily 
broken  to  a  desirable  size,  and  without  producing  an  excessive 
amount  of  fines.  In  the  laboratory  furnace  it  burns  freely  with- 
out fusing  or  slagging. 

Of  the  concentrates  from  the  pyritiferous  gold  veins,  those  of 
the  St.  Catharine  mine  show  a  good  percentage  of  sulphur,  enough 
to  make  it  eminently  worth  saving;  no  arsenic  is  present  or 
other  injurious  constituent.  The  Allen  Furr  ore  also  makes  a 
good  showing  and  though  the  sample  was  hand-picked  from  the 
crude  ore,  the  concentrates  could  be  made  as  good,  if  not  better, 
than  this.  There  is  hardly  enough  arsenic  present  to  be  injuri- 
ous, but  the  galena  in  this  ore  is  objectionable. 


tFor  the  manufacture  of  fertilizers  and  for  oil  refining  a  small  amount  of  arsenic 
in  the  acid  is  not  objectionable  ;  and  these  two  industries  consume  90  per  cent,  of 
the  acid  made  in  the  country. 
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The  concentrates  from  the  Rudisill,  the  Phoenix  and  the  North 
State  mines  show  a  remarkably  low  per  cent,  of  sulphur,  and 
this  can  only  be  attributed  to  imperfect  concentration,  as  is  fur- 
ther indicated  by  the  large  percentage  of  gangue  and,  in  the  last 
two,  by  the  small  amount  of  gold  and  silver. 

The  concentrates  of  the  St.  Catharine  indicate  what  good 
results  it  is  possible  to  obtain  by  careful  work.  In  all  of  these 
ores  the  pyrites  is  in  a  hard  crystalline  condition,  and  it  would 
probably  all  have  to  be  burnt  as  fines  on  shelf  burners,  where  a 
high  percentage  of  sulphur  is  necessary  for  free  burning. 

With  regard  to  the  quantity  of  ore  that  is  available  for  use, 
we  have  already  seen  that  some  14,000  tons  are  assured  at  the 
High  Shoals  mine,  with  a  probability  of  more.  This  can  be 
mined  and  shipped  as  fast  as  desired,  and  as  long  as  the  deposit 
lasts  there  need  be  no  lack  of  a  constant  supply  of  ore.  Con- 
cerning the  other  sources  of  supply,  the  writer  is  not  in  a  posi- 
tion to  estimate,  even  approximately,  the  amount  that  would  be 
available.  This  depends  upon  too  many  undetermined  fac- 
tors. A  large  number  of  pyritiferous  mines  are  located  on  the 
map,  but,  of  these,  some  are  not  at  present  in  operation,  others 
are  too  far  from  the  railroads  for  it  to  be  practicable  to  ship  their 
ores  or  concentrates,  and  some  have  their  own  reduction  works. 
A  constant  ore  supply  is  imperative  for  the  successful  conduction 
of  any  large  establishment.  The  lack  of  this  was  one  of  the 
chief  causes  for  the  abandonment  of  the  use  of  pyrites  at  the 
Georgia  Chemical  Works.  A  company  in  the  State  starting  into 
the  manufacture  of  sulphuric  acid  at  the  present  time  would 
need  large  capital.  It  would  probably  be  successful  only  if  car- 
ried on  in  a  comprehensive  manner  and  on  a  large  scale.  It 
should  combine  with  the  chemical  work  proper  the  mining  of 
the  ore  at  such  a  place  as  High  Shoals,  and  also  the  reduction  of 
the  concentrates  from  different  mines.  If,  further,  the  manufac- 
ture of  superphosphates  could  be  added  it  would  result  in  econ- 
omy, as  this  would  save  the  labor  and  expense  of  concentrating 
the  acid  for  shipment. 
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The  cost  of  the  High  Shoals  ore,  delivered  at  Charlotte,  has 
been  approximately  estimated.  The  concentrates  from  the  pyri- 
tiferous  gold  mines  are  frequently  sold  to  reduction  works  in 
New  Jersey.  These  works  find  it  profitable  to  buy  the  ores,  to 
pay  the  cost  of  transportation  over  a  long  distance,  and  the  fur- 
ther cost  of  reducing  them  at  their  works.  How  much  more 
profitably,  therefore,  could  reduction  works  in  the  State  treat 
these  ores.  As  there  would  be  small  freight  charges  to  pay  they 
could  afford  to  outbid  the  northern  market  for  the  gold  contents 
and  the  sulphur  would  practically  cost  nothing.  On  this  sup- 
position, and  assuming  that  about  equal  amounts  of  High  Shoals 
ore  and  of  concentrates  be  roasted,  the  average  cost  of  the  sul- 
phur ore  per  long  ton  would  be  $2.00.  Taking  the  average  sul- 
phur contents  at  35  per  cent.,  not  more  than  32  per  cent,  would 
be  available.  The  Davis  Company  of  Charlemont,  Mass.,  esti- 
mate that  from  7^  tons  of  their  48 J  per  cent,  ore,  containing  45 
per  cent  of  available  sulphur  equivalent  to  7,200  lbs.  and  valued 
at  14  cts.  per  unit,  equivalent  to  a  total  value  of  $48.50,  34,000 
lbs  of  50°  B  acid  can  be  made  at  a  cost  of  $64.64,  which  is  at 
the  rate  of  $3.80  per  ton  of  2,000  lbs.  This  is  exclusive  of 
interest  and  costs  of  wear  aud  tear.  It  would  take  just  ten  tons 
of  35  per  cent,  ore  with  32  per  cent,  available  to  furnish  the 
same  amount  of  sulphur.  10  tons  at  $2.00  per  ton  (equal  to 
5^  cents  per  unit),  would  cost  $20.00,  and  on  this  basis  the 
cost  of  the  34,000  lbs  of  50°  acid  would  be  $36.14  or  $2.13  per 
ton.  The  production  of  acid  from  a  low  grade  ore  costs,  how- 
ever, more,  per  unit  of  sulphur,  than  from  a  high  grade  ore  and, 
in  the  present  case,  the  fluctuations  in  composition  and  character 
of  the  pyrites  which  would  be  offered  would  further  considerably 
raise  the  cost.  Allowing  as  much  as  $1.37  per  ton  for  this 
increase  of  cost  of  production,  and  for  repairs  and  renewals, 
would  bring  the  total  cost  up  to  $3.50  per  ton.  A  complete  sul- 
phuric acid  plant,  capable  of  making  10,000  tons  of  acid  yearly 
would  cost  in  the  neighborhood  of  $30,000.  10  per  cent,  inter- 
est on  this  would  be  $3,000.  Assuming  5,000  tons  of  acid 
to  be  produced  yearly,  this  would  add  60  cents  to  the  cost,  mak- 
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ing  a  total  of  $4.10  per  ton  of  50°  B  acid.  Such  acid  is  valued 
at  present  at  $9.00  per  ton,  which  leaves  a  somewhat  startling 
margin  of  profit.  The  value  of  the  result  is  primarily  depend- 
ent upon  the  validity  of  the  assumption  that  gold  ore  concen- 
trates, containing  35  per  cent,  of  sulphur,  can  be  bought  at  a 
price  dependent  entirely  upon  the  gold  contents.  It  is  more  than 
probable  that  once  the  question  solved  of  profitably  saving  the 
sulphur,  that  the  price  of  the  ore  will  rise  so  as  to  reduce  the 
profits  of  the  acid  manufacture  to  within  reasonable  limits. 

The  chief  use  of  the  acid  would  be  in  making  fertilizers.  For 
this  purpose  slight  amounts  of  impurities  would  not  be  detri- 
mental. With  the  100,000  tons  of  fertilizers  annually  consumed 
in  the  State,  most  of  which  are  manufactured  here  or  in  adjoin- 
ing States,  there  is  little  doubt  but  what  low-priced  acid  would 
find  ready  sale.  The  Navassa  Guano  Company  alone  uses  2,500 
to  3,000  tons  of  brimstone  yearly,  which  is  equivalent  to  over 
10,000  tons  of  50°  acid.  This  brimstone  costs  in  the  neighbor- 
hood of  $24  per  ton,  or  24  cents  per  unit,  and  we  have  seen  that, 
in  the  assumed  case,  the  cost  per  unit  would  be  only  5^  cents. 
The  cost  of  making  the  acid  in  the  latter  case  is  greater,  but, 
with  liberal  allowance,  the  pyrites  acid  can  undoubtedly  be  pro- 
duced cheaper,  provided  a  supply  of  pyrites  of  fair  average  qual- 
ity and  in  sufficient  quantity  be  assured.  And  this  question  as 
to  supply  can  be  settled  only  after  extended  and  careful  investi- 
gation.    This  report  does  not  pretend   to  assert  positively  the 

Note. -In  this  connection,  a  process  known  as  the  Roessler  Method  of  manufac- 
turing sulphuric  acid  and  sulphate  of  copper  deserves  mention.  This  method, 
though  not  calculated  to  replace  the  ordinary  one  in  any  extensive  manufac- 
ture, affords  a  means  of  utilizing  waste,  sulphurous  acid  fumes  and  of  making 
blue  vitriol,  copperas,  or  impure  acid,  at  little  cost.  It  consists  in  passing  the 
sulphurous  fumes,  mixed  with  air  and  steam,  through  a  solution  of  blue  vit- 
riol, which  converts  the  sulphurous  acid  continuously  into  sulphuric  acid. 
The  plant  is  small  and  inexpensive,  consisting  of  a  leaden  tank,  some  eight 
feet  high  and  five  feet  in  diameter,  which  holds  the  blue  vitriol  solution,  of  a 
suitable  leaden  pipe,  through  which  the  gases  are  passed  by  a  steam  injector 
into  the  tank  and  of  another  leaden  pipe  through  which  the  gases  escape  after 
passing  through  the  solution.  See  Trans.  Amer.  Inst,  of  M.  E.,  Vol.  XII,  p. 
274. 
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practicability  of  the  above   plan,  but  it  is  the  opinion   of  the 
writer  that  it  is  one  deserving  careful  attention. 

One  possible  source  of  pyrites,  which  is  often  alluded  to,  has 
not  been  dwelt  upon  here,  i.  e.,  the  deposits  of  the  extreme  west- 
ern part  of  the  State  which  are  supposed  to  extend  from  Carroll 
and  Grayson  counties  of  Virginia,  through  North  Carolina,  into 
Tennessee  in  the  vicinity  of  Ducktown.  In  Carroll  county,  Va., 
a  vast  body  has  been  explored  on  New  River  for  a  length  of 
fifteen  miles  which  may,  after  reasonable  allowance,  be  claimed 
to  be  10  miles  long,  33  feet  wide  and  192  feet  deep.*  The  Ore 
Knob  deposits  are  supposed  to  be  the  southward  extension  of 
these.  The  enormous  size  of  these  veins  offers  facilities  for  mining 
an  immense  amount  of  ore  at  an  extremely  low  cost.  The  Car- 
roll county  ore  is  stated  to  be  eminently  suited  for  use  in  the 
manufacture  of  sulphuric  acid ;  that  at  Ore  Knob  contains  much 
pyrrhotite  and  a  lower  percentage  of  sulphur.  One  of  the  chief 
hindrances  to  the  use  of  these  ores  is,  however,  their  inaccessibility, 
buried  as  they  are  in  the  midst  of  the  mountains;  miles  away 
from  any  railroad.  Once  this  region  is  opened  out,  the  value  of 
the  ore  will  be  immediately  enhanced  for  all  its  uses.  In  this 
connection  Prof.  Egleston  saysif 

"Sulphuric  acid  has  not  been  made  in  these  works,  because  the  gangue  of 
the  ore  is  pyrrhotite  and  contains  too  little  sulphur,  arid  there  is  no  market  for 
the  material  that  would  be  manufactured  as  a  by-product."  *  *  *  "  The  question 
is  an  important  one,  however,  for  the  near  future,  as  the  absence  of  arsenic  and 
antimony  in  the  ore  would  make  the  acid  saleable,  if  there  was  only  sufficient 
enterprise  to  get  the  transportation,  or  to  manufacture  some  marketable  pro- 
duct which  would  bear  the  present  or  future  high  rates.  With  chalcopyrtte 
and  pyrites  for  a  gangue,  either  the  one  or  the  other  being  in  large  quantity, 
the  acid  could  be  made,  but  the  copper  in  the  residues  from  the  roasting  for 
acid  should  pay  for  its  own  smelting."  *  *  *  "The  establishment  of  chemical 
works  would  solve,  in  certain  districts,  not  only  of  Virginia,  but  of  other 
Southern  States,  the  question  of  the  treatment  of  the  poor  copper  ores  which 
now  lie  idle." 


*Trans.  Amer.  Inst,  of  Mining  Engineers,  Vol.  XII,  p.  39. 

t  Investigations  on  the  Ore  Knob  Copper  Process.    By  T.  Egleston,  Ph.  D.,  New 
York  City.     Trans.  Amer.  Inst.  Mining  Engineers,  Vol.  X,  p.  56. 
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THE    NORTH    CAROLINA 

AGRICULTURAL  EXPERIMENT  AND  FERTILIZER  CONTROL  STATION. 


Established  by  the  General  Assembly  op  1877,  fob  the  Promotion  of 
North  Carolina  Agriculture. 


1.  Offices  and  laboratory  in  the  Agricultural  Department  Building,  corner 
of  Edenton  and  Halifax  Streets,  Raleigh.  The  chemical  work  of  the  Station 
will  include: 

The  analysis  of  all  Fertilizers  legally  on  sale  in  the  State; 

The  analysis  of  Agricultural  Chemicals,  of  Composts  and  Home-made  Fer- 
tilizers, and  of  all  materials  from  which  they  can  be  made; 

The  analysis  of  Soils,  Marls  and  Mucks; 

The  analysis  of  Feeding  Stuffs; 

The  analysis  of  Drinking  Waters  and  Articles  of  Food. 

The  Station  has  facilities  for  doing  the  following  botanical  and  other  work  : 

The  examination  of  Seeds  with  reference  to  their  purity,  and  capacity  to 
germinate ; 

The  testing  of  varieties  of  Cultivated  Plants; 

The  examination  of  Grasses  and  Weeds ; 

The  study  of  Insects  injurious  to  Vegetation. 

2.  The  Experiment  Farm  and  Plant  House  of  the  Station  was  estab- 
lished during  1886  adjacent  to  the  Fair  Grounds  of  the  State  Agricultural  So- 
ciety, one  and  a  half  miles  west  of  Raleigh  There  experiments  will  be  carried 
on,  in  the  language  of  The  Code,  "on  the  nutrition  and  growth  of  plants  with 
a  view  to  ascertain  what  fertilizers  are  best  suited  to  the  various  crops  of  this 
State,  and  whether  other  crops  may  not  be  advantageously  grown  on  its  soils." 
The  General  Assembly  of  1887  established  the  North  Caralina  College  of  Ag- 
riculture and  Mechanic  Arts,  near  the  City  of  Raleigh,  and  connected  this  Ex- 
periment Station  with  it.  It  also  directed  that  the  whole  of  the  funds  appro- 
priated to  this  State  by  the  Congress  of  the  United  States  by  the  bill  known 
as  the  "Hatch  Bill"  should  be  devoted  to  this  Experiment  Station.  The 
work  of  the  Station  will  be  greatly  enlarged  under  this  act. 

3.  A  Weather  Observing  and  Signal  Station  was  established  at  the  Experi- 
ment Farm  during  1886,  by  the  aid  of  the  United  States  Signal  Office.  This 
will  be  the  central  office  of  the  State  Weather  Service,  an  organization  of  vol- 
untary observers  and  displaymen,  for  collecting  climatic  statistics  and  study- 
ing the  meteorology  of  this  State,  and  for  publishing  frost  and  other  weather 
warnings. 

The  Station  is  a  bureau  of  information  for  farmers,  and  every  person  inter- 
ested in  developing  our  agricultural  industries  is  invited  to  apply  to  the  Sta- 
tion for  any  information  connected  with  farming. 

Many  publications  upon  the  subjects  mentioned  are  mailed,  free  of  charge, 
to  citizens  of  North  Carolina  applying  for  them.  ' 

Correspondence  is  invited  upon  subjects  pertaining  to  scientific  agriculture. 
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REPORT    OK    THE    DIRECTOR 


OF    THE 


AGRICULTURAL  EXPERIMENT  STATION. 


The  year  1886  was  one  of  great  development  in  the  work 
of  our  Experiment  Station.  An  Experiment  Earm  and  a 
Weather  Station  were  added  to  its  agencies  during  the  year. 

By  the  establishment- of  the  Experiment  Farm  this  Agricul- 
tural Experiment  Station  was  made  the  complete  institution  con-* 
templated  by  the  law  organizing  it.  According  to  The  Code, 
this  institution  was  to  have  two  arms  or  agencies — first  it  is  to 
be  a  bureau  to  control  fertilizers ;  and,  secondly,  it  is  to  be  an 
Agricultural  Experiment  Station  of  the  broadest  type.  It  is 
worth  while  to  quote  this  section  as  a  whole  : 

Sec.  2196.    Establishment  op  an  Agricultural  Experiment  and  Fertil- 
izer Control  Station  ;  Duties  op  the  Chemist. 

"  The  Department  of  Agriculture  shall  establish  an  Agricultural  Experiment 
and  Fertilizer  Control  Station,  and  shall  employ  an  analyst,  skilled  in  agricultural 
chemistry.  It  shall  be  the  duty  of  said  chemist  to  anlyze  such  fertilizers  and  pro- 
ducts as  may  be  required  by  the  Department  of  Agriculture,  and  to  aid  so  far  as 
practicable  in  suppressing  fraud  in  the  sale  of  commercial  fertilizers.  He  shall  also, 
under  the  direction  of  said  Department,  carry  on  experiments  on  the  nutrition 
and  growth  of  plants,  with  a  view  to  ascertain  what  fertilizers  are  best  suited  to 
the  various  crops  of  this  State  ;  and  whether  other  crops  may  not  be  advantage- 
ously grown  on  its  soils,  and  shall  carry  on  such  other  investigations  as  the  said 
Department  may  direct.  He  shall  make  regular  reports  to  the  said  Department 
of  all  analyses  and  experiments  made,  which  shall  be  furnished,  when  deemed 
useful,  to  such  newspapers  as  will  publish  the  same.  His  salary  shall  be  paid  out 
of  the  funds  of  the  Department  of  Agriculture." 

In  respect  to  the  law  establishing  it,  this  is  the  broadest  insti- 
tution of  this  kind  in  the  country. 
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In  each  biennial  report  to  the  Board  since  1880  the  Director 
has  quoted  this  law,  and  has  urged  the  immediate  establishment 
of  the  Experiment  Farm  in  order  to  put  it  into  effect. 

It  is  plain  that  this  agency  or  bureau,  which  was  to  be  estab- 
lished, was  to  have  two  general  purposes.  It  was  to  be  a  place 
where  scientific  experiments,  having  a  direct,  practical  bearing 
upon  agriculture,  were  to  be  made.  This  purpose  is  more  fnlly 
elaborated  in  the  sentence  :  "  He  shall  also,  under  the  direction 
of  said  Department,  carry  on  experiments  on  the  nutrition  and 
growth  of  plants,"  &c. 

The  other  purpose  of  the  Station,  the  control  of  the  trade  in 
fertilizers,  is  further  defined  by  the  words,  "  It  shall  be  the  duty 
of  the  said  Chemist  to  analyze  such  fertilizers  and  products  as 
may  be  required  by  the  Department  of  Agriculture,  and  to  aid 
as  far  as  practicable  in  suppressing  fraud  in  the  sale  of  commer- 
kcial  fertilizers." 

The  second  purpose  has  been  accomplished  from  the  beginning 
of  the  Station's  existence.  The  first  one,  the  Department  con- 
sidered itself  unprepared  to  accomplish  until  the  past  year.  For 
this  purpose,  land,  buildings  and  a  more  extensive  equipment 
were  required  than  the  Board  of  Agriculture  thought  they  had 
the  means  to  provide  before.  Other  matters,  some  of  them 
required  by  law,  and  some  suggested  by  the  needs  of  the  hour, 
such  as  the  exhibitions  at  the  great  international  expositions;  pre- 
miums for  our  home  agricultural  fairs  ;  the  examination  and  sur- 
veys of  deposits  of  useful  minerals,  as  of  coal  and  phosphates  ; 
the  propagation  and  the  introduction  of  new  species  of  fish  ; 
publishing  great  numbers  of  books  and  maps  illustrative  of  the 
State,  etc.,  absorbed  all  the  available  funds  of  the  Department. 

So  it  was  that  the  first  purpose  of  the  Station  had  to  remain 
unaccomplished  for  eight  years.  But  now,  this  purpose,  neces- 
sarily slow  of  accomplishment  even  when  started,  bids  fair  to  be 
attained  before  the  first  ten  years  of  the  existence  of  the  Station 
are  fully  spent. 

Mr.  Milton  Whitney  was  appointed  Superintendent,  and  the 
work  of  preparing  the  farm  commenced  on  April  the  first. 
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The  Experiment  Farm  is  located  northwest  of  Raleigh  one 
and  a  half  miles,  adjoining  the  State  Fair  Grounds.  The  State 
Agricultural  Society  gave  the  use  of  about  twenty-five  acres  of 
land,  and  the  Board  of  Agriculture  purchased  ten  acres  addi- 
tional. 

The  soil  is  in  many  respects  well  adapted  to  the  purposes  of 
experiment.  During  the  year  1886  a  modest  start  has  been 
made.  The  experimental  ground  has  been  carefully  examined, 
laid  off  and  drained,  and  roads  and  walks  made.  The  most 
necessary  buildings  have  been  erected  on  the  land  which 
the  Board  owns.  The  year  has  been  chiefly  taken  up  with 
this  work  of  preparation.  By  the  aid  of  the  Penitentiary 
authorities  we  were  able  to  obtain  a  force  of  convicts  for  a  short 
time,  and  the  preliminary  work  of  grading  and  grubbing  was 
done  rapidly  and  effectually.  The  Board  of  Agriculture  has 
expressed  its  gratitude  to  the  Penitentiary  Board  for  this  very 
valuable  assistance. 

This  is  to  be  a  strictly  scientific  station,  not  a  "  model  farm." 
No  more  land  will  be  cultivated  than  is  necessary  for  obtaining 
accurate  results,  and  not  a  dollar  will  be  spent  for  mere  orna- 
ment or  show.  It  is  to  be  simply  a  field  laboratory.  The  sta- 
tion will  have  thus  a  chemical  laboratory  indoors,  at  the  Agri- 
cultural Department  Building,  and  a  laboratory  in  the  plant 
house  and  in  the  field  at  the  Experiment  Farm.  In  the  chemi- 
cal laboratory  analyses  of  fertilizers,  soils,  marls,  composts,  feed- 
ing-stuffs, etc.,  will  be  made  as  heretofore.  In  the  field  and  plant 
house  laboratory  experiments  will  be  made,  in  the  language  of 
The  Code,  "  on  the  nutrition  and  growth  of  plants,  with  a  view 
to  ascertain  what  fertilizers  are  best  suited  to  the  various  crops 
of  the  State,"  on  "  new  agricultural  industries  adapted  to  the 
various  climates  and  soils  of  this  State,"  on  "the  subject  of 
drainage  and  irrigation,"  on  "the  diseases  of  cattle  and  other 
domestic  animals,"  "  relating  to  the  ravages  of  insects,  and  the 
methods  of  their  abatement,"  and  "  such  other  investigations  as 
the  said  department  may  direct."  (See  The  Code,  Sections  2189 
and  2195). 
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A  somewhat  detailed  account  of  the  improvements  upon  the 
Farm  are  given  in  a  later  part  of  this  report. 

The  Experiment  Farm  will,  by  the  next  spring,  be  reasona- 
bly well  equipped,  and  ready  for  real  work.  North  Carolina 
farmers  will  rejoice  at  this  step  of  progress,  and  it  is  to  be  hoped 
that  the  station,  in  its  complete  form,  will  receive  their  renewed 
support  and  encouragement.  • 

THE   WEATHER   SERVICE. 

Among  the  earliest  plans  proposed  for  work  at  the  Experiment 
Farm  was  a  series  of  observations  upon  soil  temperatures  at 
different  depths,  in  connection  with  the  usual  observations  of  air 
temperatures,  rain-fall,  etc.  A  few  months'  study  of  this  sub- 
ject increased  our  interest  in  it,  and  established  our  purpose  to 
prosecute  the  observations  for  a  series  of  years. 

This  suggested  to  us  the  desirability  of  having  a  man  who 
could  devote  his  time  to  this  and  similar  work,  and  application 
to  the  Chief  Signal  Officer  was  accordingly  made  by  the  Board 
of  Agriculture,  by  resolution  at  its  July  meeting,  asking  for  the 
establishment  of  a  weather  station  at  the  Farm. 

General  W.  B.  Hazen,  the  Chief  Signal  Officer,  gave  a  prompt 
and  favorable  reply  to  the  petition  of  the  Board  and  promised 
them  the  assistance  of  an  experienced  weather  observer,  the  equip- 
ment of  one  full  signal  station,  wTith  a  sufficient  supply  of  blanks^ 
forms,  &c,  upon  condition  that  we  would  undertake  the  work 
of  distributing  weather  warnings  throughout  the  State,  in  addi- 
tion to  that  of  an  observing  station.  After  studying  the  plans 
of  a  State  Weather  Service,  as  these  organizations  are  called,  we 
decided  to  undertake  this  work. 

It  was  in  this  way  that  the  State  Weather  Service  became  con- 
nected with  this  Experiment  Station. 

Mr.  W.  O.  Bailey,  an  experienced  observer  of  the  U.  S.  Sig- 
nal Corps,  was  stationed  here,  and  the  weather  station  started 
operations  at  the  Experiment  Farm  on  the  first  of  December. 
The  meteorological  work  conducted  at  the  Farm  before  that 
date  included  studies  of  the  air  and  soil  temperatures,  the  mois- 
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ture  in  the  soil  and  a  record  of  sunshine.  To  this  has  now  been 
added  the  regular  work  of  a  full  signal  station.  Full  details  of 
the  work  of  this  weather  service  will  be  given  further  on. 


COMMERCIAL    FERTILIZERS. 

The  work  at  the  laboratory  lias  gone  on  uninterruptedly 
during  the  past  year  and  has  taken  the  usual  range,  with  the 
exception  of  some  soils  and  farm  products  analyzed  for  the 
Experiment  Farm. 

The  analyses  of  commercial  fertilizers,  of  marls,  phosphates, 
composts,  and  materials  for  using  in  them,  has  occupied  the 
larger  part  of  the  time  of  the  Station's  analytical  force.  The 
number  of  brands  of  fertilizers  licensed  to  be  sold  in  the  State 
during  1886  was  90. 

Of  these  fertilizers  we  made  223  analyses  on  official  and  far- 
mers7 samples.  These  fertilizers  were  entered  as  having  been 
manufactured  in  the  following  States:  Massachusetts  1,  Connec- 
ticut 1,  New  York  3,  New  Jersey  3,  Delaware  4,  Maryland  35, 
Pennsylvania  1,  Virginia  21,  North  Carolina  10,  South  Caro- 
lina 11— total  90. 

It  is  gratifying  to  note  that  North  Carolina  has  at  least  made 
a  beginning;  at  the  business  of  manufacturing;  her  own  fer- 
tilizers. 

GENERAL    WORK. 

The  following  list  shows  the  details  of  general  analytical  work 
done  during  the  year: 


Articles  Analyzed. 

1886. 

Fertilizers,             .........          223 

Composts, 

, 

6 

Marls,         .... 

, 

37 

Phosphates, 

. 

12 

Soils,           .... 

. 

147 

Potash  salts, 

. 

8 

Cotton  seed  products, 

.. 

7 

Dissolved  bone  and  bone  meal, 

. 

1 

Ammoniates,  animal, 

. 

6 

Ammoniates,  chemical, 

, 

1 
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Articles  Analyzed. 

1886. 

Muck,         ..........             1 

Insects,       ..... 

1 

Grasses,      .            .            .            .          : ... 

1 

Food-stuffs  and  health  analyses, 

a 

Feeding-stuffs,      .... 

4 

Minerals  identified, 

23 

Gas-lime  and  ashes, 

4 

Miscellaneous  chemicals, 

6 

Gold  ores,  iron  ores,  gypsum,  graphite,  &c, 

16 

Waters,  health,                 .... 

23 

Waters,  mineral,               .... 

25 

Coals,          ...... 

1 

556- 

PUBLICATIONS. 

The  Bulletin  of  the  Department  of  Agriculture  has  been  pub- 
lished regularly  every  month  during  the  past  year,  and  the 
Experiment  Station  has  published  regular  reports  of  progress, 
analyses  of  fertilizers,  etc.,  in  it. 

The  editions  of  this  Bulletin  have  gradually  increased  from 
15,000  to  20,000  copies  per  month.  It  is  sent  to  North  Caro- 
lina farmers  who  send  their  names  and  addresses,  free  of  cost. 

Of  the  Report  for  1885,  6,000  copies  were  published,  and 
nearlv  all  of  them  have  been  distributed.  Of  "Instructions  for 
voluntary  observers  and  displaymen  of  the  Weather  Service,"" 
500  were  published. 


THE  FERTILIZER  CONTROL  AND  THE  TRADE 

DURING    1886. 


A  chemical  control  of  the  trade  in  commercial  fertilizers  in 
this  State  is  made  by  the  law  the  second  leading  purpose  of  this 
Station.  The  analysis  of  fertilizers,  which  was, constituted  its 
earliest  work,  has  during  the  past  year  continued  to  occupy  the 
largest  portion  of  onr  time,  although  it  is  no  longer  the  only 
work. 

The  law  on  this  subject  is  found  in  Sections  2190  to  2196  of 
The  Code.  It  was  a  wise  provision  of  the  law  which  gave  the 
farmer  this  protection  at  the  time  it  did.  The  fertilizer  trade 
was  just  being  established  in  the  State,  and,  while  there  were 
many  excellent  articles,  there  were  many  worthless  ones  which, 
through  ignorance  more  than  fraud,  were  offered  the  farmers 
of  the  State,  who  had  no  means  whatever  of  selecting  the  good. 
This  was  remedied  by  the  system  of  careful  inspection  and  analy- 
sis which  the  Legislature  of  1877  gave  the  State  and  which  is 
still  in  force.  The  condition  of  the  trade  in  fertilizers  has  stead- 
ily improved,  year  by  year,  since  that  time.  If  this  control  had 
not  been  established,  it  is  safe  to  say  that  not  one-half  the  fertil- 
izer now  sold  would  find  consumption  among  us. 

This  system  of  fertilizer  control  is  based  upon  two  simple 
principles:  first,  the  license  of  the  manufacturer  to  sell  a  brand 
or  article  of  a  guaranteed  composition  and  grade;  second,  the 
inspection  and  analysis  of  all  fertilizers,  when  licensed,  to  see 
that  this  guarantee  is  sustained.  The  first  requirement  involves 
a  formal  announcement  and  an  exact  statement  by  the  manufac- 
turer of  what  he  proposes  to  sell.  No  particular  grade  of  com- 
position is  named  in  the  law,  but  the  Commissioner  of  Agricul- 
ture is  authorized  to  admit  to  competition  in  the  trade  of  the 
State  every  description  or  grade  of  article  which  can  be  reason- 
ably supposed  to  meet  the  wants  of  any  crop  or  farm. 
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From  the  nature  of  a  fertilizer  its  purchaser  cannot  judge  of 
its  character  or  richness,  as  the  purchaser  of  sugar  or  salt  can  of 
the  quality  of  those  articles.  The  farmer  must  call  in  the  help 
of  the  chemist  to  dissect  the  sample,  weigh  its  valuable  ingredi- 
ents and  estimate  its  worth.  It  is  just  this  that  the  State  has 
provided  shall  be  done  once  for  all  of  its  agriculturists  through 
the  Experiment  Station. 

REGULATIONS    OF   THE    FERTILIZER    CONTROL. 

Manufacturers  are  required  to  take  out  annually  a  license,  for 
which  they  pay  $500,  and  file  with  the  Commissioner  of  Agri- 
culture their  stamp  or  brand,  which  the  law  requires  shall 
include  the  guaranteed  analysis  of  the  article,  and  must  be  uni- 
form upon  all  packages,  and  which  cannot  be  changed  during 
the  year  for  which  the  license  is  taken.  The  license  is  required 
upon  each  different  "  brand  or  quality/'  Every  such  brand  has 
then  the  freedom  of  the  whole  State.  Experience  has  proved 
that  this  plan  is  the  fairest  and  best  for  all  concerned.  It  is 
simple,  can  be  easily  carried  out,  and  causes  the  manufacturer, 
the  dealer  and  the  farmer  alike  the  least  trouble. 

The  following  ruling  of  the  Board  of  Agriculture  further 
defines  the  classes  of  articles  which  are  taxable  : 

"  At  a  meeting  of  the  Board  of  Agriculture,  October  15th,  1879,  it  was  resolved 
that  the  following  articles  shall  be  admitted  free  of  tax,  with  such  additions  or 
changes  as  may  afterwards  be  made  by  the  Executive  Committee,  upon  consul- 
tation with  the  chemist,  viz.:  ground  bone,  bone  ash,  ground  bone  black,  ground 
phosphate  rock,  or  other  mineral  phosphate,  nitrogenous  organic  matter  commer- 
cially free  from  phosphoric  acid  and  potash,  nitrate  of  soda,  nitrate  of  potash 
(saltpetre),  sulphate  of  ammonia,  muriate  of  ammonia,  kainite,  sulphate  of  mag- 
nesia, sulphate  of  potash,  sulphate  of  soda,  muriate  of  potash,  lime,  plaster, 
ground  cracklings,  ground  tankage,  salt  and  oil  of  vitriol." 

Upon  the  following  articles  the  license  tax  will  be  exacted  : 

"Any  of  the  above  articles,  or  others,  sold  for  fertilizing  material  under  any 
trade-mark  or  proprietary  brand ;  upon  dissolved  bone,  dissolved  bone  black,  dis- 
solved mineral  phosphates  (all  acid  phosphates  or  superphosphates),  and  upon 
any  two  or  more  of  the  articles  mentioned  in  the  iirst  list,  if  combined  either 
chemically  or  mechanically." 


(date) 

.  per  cent. 
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To  make  plain  the  requirements  of  the  law  in  the  matter  and 
to  secure  uniformity,  the  following  scheme  is  recommended  for 
the  brand  : 

(Weight  of  bag), 
(Name  of  brand), 
(Trade-mark),    . 
(Manufacturer's  address), 

Analysis,    . 
Available  phosphoric  acid, 
Nitrogen  (or  ammonia,  if  claimed), 
Potash  (if  claimed), 

North  Carolina  privilege  tax  paid. 

The  phosporic  acid  should  not  be  expressed  as  bone  phosphate 
alone.  By  available  phosphoric  acid  is  meant  the  sum  of  the 
soluble  and  the  so-called  "  reverted." 

The  methods  of  the  Association  of  Official  Agricultural  Chem- 
ists are  used.  Total  nitrogen  will  be  determined  and  credit 
given  for  all  available  forms.  Owing  to  the  difficulty  in  dis- 
criminating between  the  different  sources  whence  nitrogen  is  ob- 
tained in  compound  superphosphates,  it  is  not  attempted  to  give 
a  different  valuation  to  each  different  nitrogenous  material  in 
these  articles.  But  leather  scrap,  horn  scrap,  wool-waste  and 
similar  materials  are  considered  as  fraudulently  present  in  such 
goods,  unless  special  mention  is  made  on  the  bags.  Special 
steps  will  always  be  taken  to  detect  their  presence,  and  when 
found  in  any  sufficient  amount  to  affect  the  value  of  the  goods, 
mention  will  be  made  of  the  fact.  Nitrogen  may  be  expressed 
as  such  or  as  ammonia.  The  potash  referred  to  is  that  soluble  in 
water.  It  should  be  expressed  simply  as  potash  (K20).  The 
percentages  may  be  given  within  reasonable  limits.  These  limits 
should  not  be  greater  than  two  per  cent,  on  the  available  phos- 
phoric acid,  \  per  cent,  on  the  nitrogen,  and  \  per  cent,  on  the 
potash. 

Samples  of  fertilizers  are  drawn  under  the  supervision  and 
immediate  direction  of  the  Commissioner  of  Agriculture.  Great 
care  is  taken  to  get  the  fairest  possible  sample  of  the  brand 
offered  for  sale.     Every  possible  precaution,  fairly   within  the 
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powers  of  an  inspector,  is  taken  to  attain  this  end.  The  analyses 
of  official  samples  are  published. 

The  Chemist  of  the  Agricultural  Experiment  Station  receives 
the  samples  with  a  number  only.  He  does  not  know  the  name 
of  the  brand  until  his  report  of  analysis  is  put  on  file  in  the 
Commissioner's  office.  When  this  has  been  done,  the  actual 
returns  of  the  analysis  are  compared  with  the  composition  guar- 
anteed or  branded  on  the  bag.  The  manufacturer  and  the  dealer 
or  agent  selling  the  same  then  receive  copies  of  the  analysis. 
If  the  article  is  shown  by  the  analysis  to  be  deficient  at  any 
point,  the  manufacturer  or  agent  has  an  opportunity  to  correct 
the  mistake.  The  matter  having  been  fully  decided,  the  analy- 
sis is  published  in  the  papers  of  the  State.  In  all  cases  where 
the  law  is  not  satisfied  promptly,  its  penalties  are=exacted. 

Our  certified  and  sealed  duplicates  of  official  analyses  of  fer- 
tilizers licensed  in  this  State  will  be  furnished  gratis  to  the  manu- 
facturers and  their  agents. 

The  fertilizer  control,  as  organized  in  the  State,  has  supplied 
just  what  is  needed  for  the  protection  of  the  farmer  in  the  intel- 
ligent use  of  fertilizers,  without  giving  rise  to  any  artificial  or 
unnecessary  restrictions  on  trade.  It  is  believed  that  the  law  of 
this  State  is  superior  to  every  other  fertilizer  law  in  these  respects. 
It  creates  no  artificial  or  arbitrary  limits  to  the  composition  of 
fertilizers.  It  insures  perfectly  good  faith  between  manufac- 
turer, agent  and  consumer.  It  is  simple  and  requires  a  mini- 
mum of  machinery,  of  expenditure  and  of  espionage,  a  thing  dis- 
tinctively disagreeable  to  all  American  citizens.  Its  history 
will  show  that  its  execution  involves  the  fewest  difficulties  or 
embarrassments  for  all  concerned. 

farmers'  fertilizer  analyses. 

As  a  further  check  upon  the  trade  and  in  order  to  educate  our 
farmers  on  this  subject,  the  Experiment  Station  will  make  analy- 
ses of  samples  of  fertilizers,  chemicals,  composts,  &c,  for  actual 
North  Carolina  farmers,  free  of  charge,  provided  the  samples 
are  taken  and  forwarded  according  to  our  directions,  as  follows : 
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N.  C.  Experiment  Station. 

DIRECTIONS     FOR    SAMPLING    FERTILIZERS. 

The  Station  makes  analyses  for  North  Carolina  farmers,  with- 
out charge,  provided  the  samples  are  taken  according  to  these 
directions,  and  the  proper  form  is  completely  filled  up  and  cer- 
tified to. 

Samples  when  accepted  will  be  entered  upon  our  register  in 
the  order  of  their  coming,  and  analyzed  in  turn. 

The  results  of  each  analysis  will  be  promptly  communicated 
to  the  person  sending  the  sample. 

Fertilizers  are  sampled  by  the  regular  inspector,  for  official 
analysis  and  publication. 

The  valuation  of  a  high-priced  fertilizer  requires  the  amounts 
or  per  cent,  of  its  principal  fertilizing  elements  to  be  known. 
Chemical  analysis  of  a  small  sample,  so  taken  as  to  fairly  repre- 
sent a  large  lot,  will  show  the  composition  of  the  lot. 

The  subjoined  directions,  if  faithfully  followed,  will  insure  a 
fair  sample.  Especial  care  should  be  observed  that  the  sample 
neither  gains  nor  loses  moisture  during  the  sampling  or  sending, 
as  may  easily  happen  in  the  extremes  of  weather,  or  even  from 
a  short  exposure  to  sun  and  wind,  or  from  keeping  in  a  poorly 
closed  vessel. 

1.  Provide  a  tea  cup,  some  large  papers,  and  for  each  sam- 
ple a  glass  fruit  jar,  or  tin  can  or  box,  holding  about  one  quart, 
that  can  be  tightly  closed — all  to  be  clean  and  dry. 

2.  Weigh  separately  at  least  three  (3)  average  packages  (bar- 
rels or  bags)  of  the  fertilizer,  and  enter  these  actual  weights  in 
the  "  form  for  sending  fertilizer  samples." 

3.  Open  the  packages  that  have  been  weighed,  and  mix  well 
together  the  contents  of  each,  down  to  one-half  its  depth,  emp- 
tying out  upon  a  clean  floor,  if  necessary,  and  crushing  any  soft, 
moist  lumps,  in  order  to  facilitate  mixture,  but  leaving  hard, 
dry  lumps  unbroken,  so  that  the  sample  shall  exhibit  the  texture 
and  mechanical  condition  of  the  fertilizer. 

4.  Take  out  five  equal  cupfuls  from  different  parts  of  the 
mixed   portions  of  each   package.     Pour  them   (fifteen   in  all) 
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one  over  another,  upon  a  paper,  intermix  again  thoroughly  but 
quickly,  to  avoid  loss  or  gain  of  moisture,  fill  a  can  or  jar  from 
this  mixture,  close  tightly,  label  plainly,  and  send,  charges  pre- 
paid, to  the 

"N.  C.  Agricultural  Experiment  Station, 

RALEIGH,    N.    C." 

The  following  form  should  be  filled  up  and  sent  at  the  same 
time  by  mail :     (Blanks  supplied  on  application). 

N.  C.  Experiment  Station. 

FORM   FOR   SENDING   FERTILIZER   SAMPLES. 

This  form  must  be  filled  up  completely. 

Never  send  a  sample  given  you  by  a  manufacturer  or  dealer. 

Station  No 

Date  of  taking  samples, 188 . . 

The  North  Carolina  Agricultural  Experiment  Statio?i,  Raleigh,  N.  C. : 

Sir  : — I  send  you  to-day,  marked ,  contained  in  a , 

a  fair  sample  drawn  according  to  directions,  of  the  following  fertilizer  : 

Weight  branded  on  each  bag  or  package pounds.     Actual  weight  of  one 

bag  or  package pounds. 

Name  of  fertilizer  

Manufactured  by ,  at  

Purchased  of,  or  received  from ,  at  

Selling  price  per  ton,  or  hundred,  bag  or  barrel,  $ 

Give  the  amounts  of  the  following  ingredients  as  branded  on  the  bags  : 

Available  (or  soluble  and  reverted  phosphoric  acid) 

Nitrogen  (or  ammonia),  if  claimed 

Potash,  if  claimed 

I  hereby  certify  that  the  above  is  a  correct  statement. 

Name 

Post-office 

FERTILIZERS  DURING  1886. 

> 

Under  this  control  the  trade  in  fertilizers  has  continued  in  a 
healthy  state  during  the  past  two  years.  The  following  table 
shows  the  number  and  description  of  fertilizers  licensed  to  be 
sold  in  North  Carolina  during  the  years  1881  to  1886,  inclu- 
sive :  ' 
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1881.  1882.  1883.  1884.  1885.  1886. 


"Acid  phosphates,"  or  simple  super- 

phosphates,          

8 

10 

11 

7 

9 

11 

Superphosphates  with  potash, 

9 

15 

15 

10 

10 

9 

Ammoniated  superphosphates,     . 

40 

55 

61 

59 

63 

66 

Natural  guanos, 

1 

3 

2 

3 

2 

3 

Agricultural  lime,          .... 

1 

1 

2 

1 

1 

1 

2 

1 

■• 

•• 

•• 

59 

86 

92 

80 

85 

90 

Where  did  these  fertilizers  come  from  ?  In  compiling  the 
next  table,  we  have  ascertained,  as  far  as  possible,  where  each 
brand  sold  in  the  State  in  each  of  the  years  from  1880  to 
1886,  inclusive,  was  manufactured,  and  have  credited  it  to  that 
State. 

WHERE   THE   FERTILIZERS   ARE    MANUFACTURED. 

1880.  1881.  1882.  1883.  1884.  1885.  1886. 


Massachusetts, 

2 

3 

2 

2 

3 

1 

Connecticut, 

.    •     .        1 

2 

2 

4 

3 

3 

1 

New  York,  . 

3 

6 

5 

3 

2 

4 

3 

New  Jersey, 

3 

3 

1 

1 

1 

2 

3 

Delaware,     . 

2 

2 

2 

2 

2 

4 

4 

Maryland,     . 

,      21 

25 

45 

42 

30 

31 

35 

Pennsylvania, 

. 

1 

1 

1 

Virginia, 

7 

9 

15 

17 

20 

18 

21 

North  Carolina, 

3 

3 

6 

6 

8 

9 

10 

South  Carolina, 

5 

6 

9 

14 

12 

11 

11 

Totals, 


47 


59 


86 


92 


80 


85 


90 


It  is  gratifying  to  note  that  North  Carolina  has  at  least 
made  a  beginning  at  the  business  of  manufacturing  her  own 
manures. 

The  average  composition  of  the  ammoniated  superphosphates 
with  potash  (so-called  complete  fertilizers),  for  each  year,  was  as 
follows : 

AMMONIATED   SUPERPHOSPHATES,   WITH  POTASH. 

Average  in 

1880.     1882.    1883.    1884. 

Available  phosphoric  acid,      .        .        .      7.40      8.91      8.59      8.15 

Ammonia, 2.70      2.60      2.33      2.67 

Potash,       .        .        .        .        .        .        .      1.30      1.82      2.18      2.13 


Valuation  on  the  1886  basis, 


1885.    1886. 

9.13      8.69 

2/65      2.53 

2.34      2.30 

$21.04  $23.51  $22.53  $22.90  $24.52  $23.44 
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Iii  calculating  the  valuations,  the  same  figures  have  been 
applied  to  the  average  analysis  of  each  year  for  the  purpose  of 
comparing  them.  These  figures  prove  forcibly  that  there  has 
been  a  gradual  but  steady  improvement  in  the  quality  of  this 
kind  of  fertilizer  from  1880  to  1886.  By  the  same  analyses  the 
average  per  cent,  of  available  phosphoric  acid  has  increased  from 
7.40  in. 1880  to  9.13  in  1885,  and  8.69  in  1886;  the  average 
per  cent,  of  potash  has  increased  from  1.30  in  1880  to  2.30  in 
1886,  while  the  per  cent,  of  ammonia  remains  remarkably  near 
one  figure  for  all  the  years  except  1883,  when  ammoniates  were 
unusually  scarce.  Thus  the  valuation  of  the  average  fertilizer, 
using  the  prices  of  1886  for  all  analyses  alike,  has,  with  a  few 
fluctuations,  steadily  climbed  up  from  $21.04  per  ton  in  1880,  to 
$24.52  per  ton  in  1885,  and  $23.44  in  1886.  The  most  re- 
markable thing  is  that  during  this  period,  1880  to  1886,  the 
actual  cash  prices  paid  by  North  Carolina  farmers  for  these  ferti- 
lizars  has  decreased  25  per  cent.,  while  the  quality  or  grade  has 
improved  14  per  cent.  This  means  that  North  Carolina  farmers 
could  get  in  1886  for  three  millions  of  dollars  what  they  had  to 
pay  four  millions  for  in  1880 — yes,  and  get  an  article  one- 
seventh  better  than  the  1880  article  was. 

ANALYSES  OF  FERTILIZERS  FOR  1886. 


The  relative  valuations  merely  furnish  a  convenient  method  of 
summing  up  the  results  of  the  analyses  and  of  comparing  them. 
They  are  not  intended,  of  course,  to  fix  the  price  at  which  the 
articles  ought  to  be  sold  all  over  the  State.  Difference  in  freights 
to  different  points  renders  this  impossible.  Neither  do  they 
represent  the  agricultural  value  of  the  articles.  This  is  a  very 
different  thing  indeed  from  the  commercial  or  market  value  of 
an  article.  The  actual  agricultural  value  of  a  manure,  applied 
to  a  particular  soil  or  crop,  depends  upon  a  great  number  of  con- 
ditions, the  properties  of  the  soil,  the  cultivation,  variations  in 
the  weather,  &c,  as  well  as  the  properties  of  the  manure.  The 
agricultural  value  and  the  commercial  value  have  no  fixed  rela- 
tion in  fact ;  although  in  using   fertilizers   we  always  hope  and 
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expect  that  the  value  to  us   in    the   field  will   exceed   their  cost 
enough  to  give  us  a  profit. 

A  conference  of  the  State  chemists  of  Virginia,  North  Caro- 
lina, South  Carolina,  Georgia  arid  Alabama,  in  September,  1885, 
agreed  upon  a  new  plan  for  estimating  these  values,  which  will 
be  uniform  for  all  these  States. 

The  values  we  give  in  connection  with  the  analyses  of  fertili- 
zers in  1886  represent  the  relative  commercial  cash  values  on  our 
seaboard,  that  is,  at  Wilmington,  Beaufort,  Newbern,  Washing- 
ton, Edenton  or  Elizabeth  City.  They  apply  as  well  to  points 
like  Portsmouth  (Norfolk)  and  West  Point.  To  ascertain  the 
cash  value  for  interior  points,  it  will  be  necessary  to  add  the 
freight  from  the  port  of  entry  to  that  point.  In  case  of  fertili- 
zers manufactured  in  the  interior  of  the  State,  it  will  be  neces- 
sary to  add  to  the  value, which  we  report,  the  amount  of  freight 
for  one  ton  from  Wilmington,  Portsmouth  or  the  usual  port  for 
that  place.  For  example,  to  ascertain  the  commercial  cash  value 
of  a  ton  of  fertilizer  at  Raleigh,  add  to  our  value  at  the  seaboard 
the  amount  of  freight  for  one  ton  from  Wilmington  or  Ports- 
mouth, as  the  case  may  be.  At  Charlotte,  add  to  the  reported 
value  the  freight  from  Charleston,  Wilmington  or  West  Point 
and  so  for  every  other  point. 

This  plan  differs  materially  from  the  plan  previously  pursued, 
and  wre  ask  especial  attention  to  this.  The  plan  followed  by  the 
Station  in  1885,  and  all  previous  years,  in  common  with  most 
of  the  bureaus  of  the  same  kind,  was  to  ascertain  the  average 
cash  value  of  fertilizers  at  the  chief  interior  centres  of  the 
trade,  such  as  Raleigh  and  Charlotte,  and  to  base  the  estimates 
upon  this.  This  plan,  always  very  unsatisfactory,  became 
entirely  impracticable  when  the  competition  of  different  fertili- 
zer-manufacturing centres  cut  down  the  prices  to  the  lowest  mar- 
gin of  profits.  The  figures  agreed  upon  by  all  these  States  for 
use  during  1866  were: 

AT  THE  SEABOARD  : 

"Available"  phosphoric  acid 7|  cents  per  pound. 

Ammonia 16       "       "         " 

Potash 5       "       "         « 
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To  illustrate  the  significance  and  application  of  the  new  plan 
and  figures  :  suppose  an  acid  phosphate  on  sale  at  Wilmington 
contains  12J  per  cent,  of  soluble  and  reverted  phosphoric  acid 
(which  together  are  called  "  available  ").  12J  pounds  in  100  is 
250  pounds  in  a  ton.  Multiply  250  by  7J  cents,  the  figure  for 
one  pound  "  available/'  and  you  get  $18.75  as  the  cash  value 
of  the  article  at  retail.  Now  this  signifies  that  the  man  who 
pays  cash  can  get  that  article  at  Wilmington  at  that  price,  the 
way  the  market  stands  at  present.  Or,  supposing  the  freight  to 
Charlotte  is  $2.50,  the  man  who  pays  cash  in  Charlotte  can  get 
that  article  at  $21.25,  which  is  the  Wilmington  cash  value  with 
freight  added. 

This  must  not  be  understood  as  applicable  to  any  but  cash 
purchasers. 

On  the  one  hand,  the  man  who  buys  largely,  or  offers  other 
inducements,  will  get  his  fertilizer  cheaper.  On  the  other,  the 
farmer  who  promises  to  pay  in  a  fluctuating  staple  next  Novem- 
ber, must  expect  to  pay  considerable  money  in  addition  for  the 
time  and  risk. 

The  Station  made  223  analyses  of  samples  of  commercial  fer- 
tilizers during  1886.  Some  of  these  were  farmers'  samples. 
This  is  nearly  2J  analyses  of  each  brand  sold  in  the  State  that 
year.  This  does  not  include  the  analyses  of  phosphates,  agri- 
cultural chemicals,  or  other  ingredients  of  fertilizers. 

The  analyses  in  the  following  tables  were  all  made  on  sam- 
ples drawn  according  to  law  by  the  special  agents  of  the  Depart- 
ment of  Agriculture  from  new  lots  of  goods  received  in  the 
State  after  the  beginning  of  the  new  year.  On  the  even  pages 
will  be  found  a  list  of  fertilizers  licensed  to  be  sold  in  the  State 
during  the  year,  with  the  addresses  of  the  manufacturers  or  gen- 
eral agents.  On  the  page  opposite  the  name  is  the  analysis  and 
relative  valuation  of  the  fertilizer. 

In  many  instances,  several  analyses  are  given  for  one  brand. 
In  most  cases  the  analyses  agree  fairly  well,  and  thus  reflect 
credit  upon  their  makers.  In  other  cases,  resulting  probably 
from  carelessness  in  mixing,  or  some  mistake  in  bagging  or  ship- 
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ping,  the  samples  differed  somewhat  in  character,  and  as  it  was 
impossible  to  ascertain  which  one  of  them  correctly  represented 
the  true  character,  of  the  goods  of  this  name  on  sale  in  the  State, 
the  varying  analyses  are  all  published. 

The  water  given  is  that  lost  by  continual  heating  at  the  tem- 
perature of  boiling  water.  The  insoluble  phosphoric  acid  is 
that  contained  in  phosphates  which  fail  to  dissolve  in  neutral 
ammonium  citrate  solution  (sp.  gr.  1.09)  by  the  method  of  the 
Association  Official  Agricultural  Chemists. 

The  soluble  phosphoric  acid  is  that  free  or  in  form  of  phos- 
phates (generally  the  one-lime  phosphate  or  acid  phosphate  of 
lime),  soluble  in  pure  cold  water.  The  "  reverted  "  is  that  insol- 
uble in  water,  but  dissolving  in  neutral  standard  ammonium 
citrate  solution.  This  is  all  that  the  term  reverted  signifies  here, 
and  it  is  used  simply  to  stand  for  the  phrase,  "  insoluble  in  pure 
water,  but  soluble  in  standard  ammonium  citrate  solution  under 
the  standard  conditions."  It  is  generally  agreed  that  it  is  within 
the  power  of  plants  to  take  up  directly  the  phosphates  so  dis- 
solving, or  in  other  words,  that  these  phosphates  are  "  avail- 
able." 

The  total  "available  phosphoric"  acid  is  simply  the  sum  of 
the  soluble  and  "  reverted."  The  nitrogen  is  given  as  such, 
and  calculated  to  its  equivalent,  ammonia.  The  potash  is 
given  as  simple,  uncombined  potash  (K  2  O). 

The  number  of  the  analysis  on  the  Station  books  is  given  in 
the  first  column  at  the  left,  and  the  place  where  this  particular 
sample  was  drawn,  in  the  column  at  the  right  of  the  first  page. 
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3674  ) 

3758  J 

36361 
4198  j 

4169 


3677} 
3714] 

3726 


3630) 
3735  J 

3746) 
3785  J 

3852 


3745) 
3851V 
3885) 

3816 

3824 

3676 

3790 


3646  ) 
4188  j 

3681 


3728) 
3759( 


3721) 
3817) 

3699 
3700 


3751) 
3776/ 

3625) 
3740/ 


NAME. 


Acid  Phosphate. 
Acme  Fertilizer. 


Allison  &  Addison  Acid  Phos- 
phate, 

Americas  brand    Ammonia- 
ted  Bone  Superphosphate 

Ammoniated  Bone 

Ammoniated  DissolvedBone.. 

Ammoniated  Soluble  Navas- 
sa  Guano. 

Anchor  Brand 

Anchor  Brand  for   Tobacco,.. 


Arlington    Ammoniated    So- 
luble Phosphate 

Ashepoo  Acid  Phosphate 


Atlantic  Acid  Phosphate 

Baker's    Dissolved    Bone 
Phosphate 

Baker's  Standard  Guano 

Baltimore  Soluble  Bone 

Bone  and  Peruvian  Guano.... 

"Bos"    Ammoniated    Super- 
phosphate 

Bradley's  Patent  Superphos- 
phate of  Lime 

British  Mixture 

Chesapeake  Guano 

Diamond  Soluble  Bone 


ADDRESS  OF  MANUFACTURER  OR 
GENERAL  AGENT. 


Rasin   Fertilizer   Co.,   P.   O.   Box  Lilesville. 
715,  Baltimore,  Md.,  Toisnot. 


Acme    Manufacturing    Co.,    Wil- 
mington, 

Allison     &    Addison,    Richmond, 
Va., 

Williams,  Clark  &  Co.,  112  Pearl 
street,  N.  Y., 

Maryland    Fertilizer    and   Manu- 
facturing Co.,  Baltimore, 

John  Merryman  &  Co.,  24  Second 
street,  Baltimord,  Md., 

Navassa  Guano  Co.,  Wilmington, 

N.  C, 

Southern  Fertilizing  Co.,  1321  Cary 
street,  Richmond,  Va., 

Southern  Fertilizing  Co.,  1321  Cary 
street,  Richmond,  Va., 


Dambmann  Bros.  &  Co.,  Balti- 
more, Md., 

Ashepoo  Phosphate  Co.,  Robert- 
son, Taylor  &  Co.,  Ag'ts,  Charles- 
ton, S.  C, 

Atlantic  Phosphate  Co.,  Charles- 
ton, S.  C, 

Chemical  Co.  of  Canton,  32  and  34 
S.  Charles  St.,  Baltimore, 

Chemical  Co.  of  Canton,  32  and  34 
S.  Charles  St.,  Baltimore, 

Baltimore  Guano  Co.,  32  and  34  S 
Charles  st.,  Baltimore, 

Upshur  Guano  Co.,  Norfolk,  Va., 


Wilmington 
Lexington.... 


Wadesboro 
Selma 


Liberty. 
Shelby.. 


Wilmington . 
Wilmington. 

Warsaw 

New  Bern.... 


Selma. 


Warsaw . 
Raleigh 
Macon... 


Henderson 
Charlotte ... 


Wadesboro. 
Wilson 


Fair  Bluff.. 
Salisbury.. 


Wm.  Davison  &  Co.,  Box  227, 
Baltimore,  Md., 

Bradley  Fertilizing  Co.,  Lewis  F. 
Detrick,  General  Agent,  108  S. 
Charles  st.,  Baltimore,  Md., 

E.  B.  Whitman,  104  S.  Charles  st., 
Baltimore,  Md., 

Chesapeake  Guano  Co.,  21  P.  O. 
Avenue,  Baltimore,  Md., 

Walton,  Whann  &  Co.,  Wilming- 
ton, Del., 


Monroe. 


Winston. 
Toisnot.. 


Durham 

Henderson  .. 

Winton 


Henderson. 


Fremont  .. 
Statesville. 


Wilmington, 
Wilmington) 


9 

10 
11 

12 
.  13 

,  14 
15 
16 
17 

18 

19 
20 
21 
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14.50 

1.24 

6.88 

6.18 

13.63 

1.14 

6.98 

5.62 

2 

14.38 

0.64 

5.69 

1.54 

15.78 

0.27 

6.60 

0.73 

3 

13.57 

3.67 

6.26 

3.12 

4 

16.53 

0.41 

7.68 

2.67 

11.38 

0.41 

6.75 

2.61 

5 

13.38 

2.43 

7.01 

1.84 

6 

10.92 

3.24 

7.04 

2.26 

10.02 

3.04 

7.32 

1.93 

7 

14.12 

3.07 

3.01 

6.44 

13.55 

2.33 

3.42 

6.67 

8 

11.44 

6.52 

4.94 

1.76 

9 

12.38 

6.98 

5.14 

1.56 

11.45 

4.61 

6.14 

1.90 

11.05 

4.63 

6.43 

2.07 

10 

13.46 

1.34 

8.66 

1.41 

11 

14.76 

2.55 

7.74 

2.43 

12 

14.84 

2.17 

9.07 

1.78 

13 

14.75 

3.13 

10.09 

1.75 

14 

14.48 

4.18 

4.96 

2.95 

14.90 

3.81 

7.11 

1.45 

15 

15.50 

2.99 

9.34 

2.69 

16 

16.62 

2.15 

7.70 

1.70 

15.57 

2.29 

7.62 

1.71 

17 

11.76 

2.23 

6.77 

1.90 

10.87 

1.98 

6.83 

2.09 

18 

1.37 

7.48 

2.47 

19 

14.18 

0.99 

7.87 

1.91 

20 

13.20 

3.45 

4.87 

3.62 

12.98 

3.15 

4.99 

3.07 

21 

11.43 

3.16 

6.70 

5.65 

14.97 

0.56 

11.97 

2.09 

TOTAL   AVAILABLE 
PHOS     ACID. 


Found.  Guart'd 


13.06 
12.60 

7.23 
7.33 

9.38 


10.35 
9.36 

8.85 


9.30 
9.25 

9.45 
10.09 

6.70 


6.70 
8.04 
8.50 

10.07 


10.17 


10.85 


11.84 


7.91 
8.56 

12.03 


9.40 
9.33 

8.67 
8.92 

9.95 


9.78 


8.49 
8.06 

12.35 
14.06 


12.7t 


8.00 


9  toll 


9.00 


9.00 


9.00 


9.00 
8.00 

8.00 


.00 


9.50 


10.00 


10.00 


12  to  14 


8  toll 


12.00 


10  to  12 


S.5tol0.5 
9.45 

8  to  10 
8  to  10 


13.00 


2.69 
2.43 


1.94 
2.05 

2.03 


1.88 
1.85 

2.20 
2.09 

1.95 


2.62 

2.88 
2.58 

2.47 


1.68 
1.81 


1.93 
1.85 

2.33 
2.21 

2.18 


2.18 


1.70 
1.65 


EQUIVALENT    TO 
AMMONIA. 


Found.  Guart'd 


3.27 
2.95 


2.36 
2.49 

2.46 


2.28 
2.25 

2.67 
2.54 

2.37 


3.18 
3.50 
3.13 

3.00 


2.04 
2.20 


2.34 

2.25 

2.83 
2.68 

2.65 


2.65 


2.06 
2.00 


3.00 


2.40 
2.50 

2.25 


2.25 


2.75 
2.00 
3.00 


2.5  to  3 


2  to  3 


2%to3% 


2.5  to  3 


2.40 

2  to  3 
2  to  2.5 


POTASH. 


Found.  Guartd 


3.30 
3.31 

1.37 


2.29 
2.43 

2.21 


2.16 
2.22 

1.49 
1.44 

1.85 


1.47 
1.56 
1.71 

3.18 


1.15 


1.54 


2.31 
2.63 


1.79 
1.74 

3.31 
3.23 

1.30 


2.58 


1.34 
1.73 


2.50 


l^tol^ 


1.50 


c 

o 

O    Sh    CO 

Q-,— • 

lis 


$19.59 
18.90 

24.61 
23.74 

15.44 


1.50 


1.25 


1.25 
1.00 

1.50 


1.5 


2.5  to  3 


1.00 


1.00 


2  tc3 


\y2to2y2 


2.5  to  3 
1.00 

■  2  to  3 
1  to  2 


25.37 
24.44 

23.36 


23.41 
23.30 

24.21 
24.71 

19.48 


21.70 
24.82 
24.47 

27.89 


16.41 


17.82 


17.76 


20.71 
22.51 

18.05 


23.38 
22.94 

25.38 
25.19 

24.71 


25.73 


20.67 
20.22 

18.53 
21.09 
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NAME. 

ADDRESS  OF    MANUFACTURER  OR 
GENERAL  AGENT. 

SAMPLED   AT 

3892 

Diamond    State    Superphos- 
phate, 

Dissolved  Bone  Phosphate  of 
Lime,  Pacific, 

Durham  Bull  Fertilizer 
Eddystone  Soluble  Guano 

Edisto  Acid  Phosphate 

Lord  &  Polk,  Odessa,  Del., 

John  S.  Reese  &  Co.,  10  South  st,, 
Baltimore,  Md., 

Durham  Fertilizer  Co.,  Durham, 

N.  C, 

Clark's  Cove  Guano  Co.,  New  Bed- 
ford,   Mass.,    John    M.    Green, 
Manager,  Atlanta,  Ga., 

Edisto  Phosphate  Co.,  Charleston, 
S.  C, 

Rasin    Fertilizer  Co.,    P.   O.   Box 
715,  Baltimore,  Md., 

Etiwan   Phosphate   Co.,    Charles- 
ton, S.  C, 

Etiwan  Phosphate  Co.,  Charleston 

Atlantic   &     Va.    Fertilizing    Co., 
P.  O.  box  72,  Richmond,  Va., 

Enterprise  Fertil'g  Co.,  Tarboro... 

Read  &  Co.,  88  Wall  st.,  N.  Y 

Baltimore  Guano  Co.,  32  S.  Charles 
street,  Baltimore, 

Rasin  Fertilizer  Co.,  P.   O.    Box 
715,  Baltimore,  Md., 

E.  J.  Powers,  Wilmington,  N.  C,  • 

The   R,  J.  Ruth  Co.,  6  S.  street, 
Baltimore,  Md., 

George  L.  Arps,  Norfolk,  Va., 

Boykin,  Carmer  &  Co ,  11  and  13 
Liberty  st.,  Baltimore,  Md., 

Lorentz   &   Rittler,    70  South  st., 
Baltimore,  Md., 

Lorentz  &  Rittler,  70    South  st., 
Baltimore,  Md., 

Lazaretto  Chem.and  Fert.  Works, 
G.  W.  Grafflin,  Prop.,  14 S.  Holli- 
day  st.,  Baltimore,  Md., 

Lister's     Agricultural     Chemical 
Works,  Newark,  N.  J., 

Oxford 

?,?, 

3725 

3668) 
3670  j 

3853 

Shoe  Heel 
Shoe  Heel 

Selma 

23 

24 

2ft 

3738 

Wilmington 

Lumberton  , 
Concord 

?ft 

3651) 
4197/ 

3682 

Empire  Guano 

?,r 

Etiwan  Dissolved  Bone 

Monroe 

28: 

3779 

Etiwan  Guano 

Tarboro  

29* 

3883 

Eureka    Ammoniated    Bone 
Superphosphate 

Raleigh 

30- 

Tarboro. ........... 

Fair  Bluff 

3778 

3644  ) 
3690/ 

3705 

Farmers'  Bone  Fertilizer 
Farmers'  Friend  Fertilizer... 

Game  Guano 

31 

3ft 

Oxford 

Edenton 

33 

3675 

Giant  Guano 

Lilesville 

34 

3626 ) 
3791/ 

3657  1 
3876  | 

3748) 
3638  y 
3807  j 

Gibbs    &    Co.'s   High    Grade 
Ammoniated  Phosphate,, 

Good  Luck  Guano 

Wilson 

3ft 

Whiteville 

Fremont 

Wilmington 
Wilson 

3ft 

High  Grade  Prem.  Guano., 

Home  Fertilizer,   Slingluff' s 
Pure  Dissolved  Bone  for... 

L.  &  R.  Acid  Phosphate 

37 

3672) 

Gibson 

38. 

3783  J- 
3901 J 

Oxford 

3739 

W 

3760) 

Lazaretto  Acid  Phosphate     , 

Lister's     Ammoniated     Dis- 
solved Bone  Phosphate, 

+0 

3623  y 

Faison's 

3850  j 

Raleigh 

3683  , 

3599  ) 
3601  1 

Beaver  Dam.... 
Raleigh ' 

11 
12: 

Toisnot 

3610  f 
4175  J 

Greensboro 
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CD 
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EQUIVALENT    TO 
AMMONIA. 

POTASH. 

ative     C 
alue  pei 
000  lbs.) 

Found. 

Guart'd 

Found. 

Guart'd 

Found. 

Guart'd 

—  >->  N 

PS 

22 

12.88 

2.56 

5.91 

3.03 

8.94 

8%al0^ 

2.18 

2..  65 

2^to3K 

3.48 

3  to  4 

$25.37 

c>?> 

13.38 

10.46 
10.41 

5.08 

2.29 
2.29 

9.33 

5.22 
4.71 

2.25 

2.02 
2.68 

11.58 

7.24 
7.39 

lOto  12 

17.37 

24 

■ 

2.25 

2.44 

2.73 
2.96 

2.43 
2.46 

22.03 

7%  to  8 

2.75  to  3 

2.75  to  3 

23.02 

25 

18.18 

3.93 

5.46 

2.14 

7.60 

9  to  10 

1.77 

2.15 

2  to  2% 

1.49 

ltol^ 

19.77 

26 

14.80 
16.58 

1.56 
3.54 

8.81 
3.99 

1.96 
3.37 

10.77 
7.36 

10  to  12 
8  to  10 

1.85 

1.49 

1.5  to  2 
1.50 

18.00 

27 

1.90 

2.31 

2.50  to  3 

19.92 

11.62 

15.68 

14.53 

3.83 
3.77 

2.29 

4.49 
8.16 

7.94 

3.64 

2.81 

1.64 

8.13 
'       10.97 

9.5S 

12.00 

8 

1.86 

2.26 

1.16 

l^tol% 

.20.59 

28 

16.46 

29 

2.50 

3.04 

3 

2.02 

1 

26.12 

30 

11.43 

2.92 

8.23 

1.53 

9.76 

8 

1.58 

1.92 

2 

0.30 

21.08 

31 

13.75 

0.55 

8.87 

1.70 

10.57 

8  to  11 

2.40 

2.91 

2.5  to  3 

3.50 

2  to  2.5 

28.67 

32 

15.35 

15.42 

1.09 
1.48 

8.00 

7.70 

1.94 
2.01 

9.94 
9.71 

1.90 
2.20 

2.31 
2.67 

1.67 
1.77 

23.97 

9  to  11 

2.50a3.50 

1.50  to  2 

24.88 

33 

16.33 

3.48 

6.88 

1.52 

8.40 

8  to  11 

1.83 

2.22 

2  to  3 

2.63 

2  to  3 

22.33 

34 

16.56 

3.33 

4.38 

2.77 

7.15 

8  to  10 

1.80 

2.19 

2.50  to  3 

1.71 

1.50 

19.45 

35 

14.10 

2.41 

6.36 

1.85 

8.21 

8  to  10 

2.40 

2.91 

2  to  3 

1.60 

1  to  2 

23.23 

13.61 

21.77 

2.25 
3.01 

6.61 
5.14 

1.87 
1.61 

8.48 
6.75 

2.47 
1.51 

3.00 
1.83 

1.60 
1.03 

1.00 
0.5  to  3 

23.92 

36 

8  to  12 

2  to  4 

17.02 

14.10 

19.67 
19.33 

2.24 

1.55 
1.36 

6.79 

6.38 
6.03 

1.77 

2.39 
3.19 

8.56 

8.77 
9.22 

9.00 

2.01 

1.60 
1.54 

2.44 

1.94 
1.87 

2.5 
2 

1.33 

1.36 
1.25 

21.98 

37 

20  73 

8 

1 

21.0(5 

19.27 

13.62 
13.86 

1.46 

1.46 
1.57 
2.02 

6.01 

10.17 

10.98 
10.45 

2.60 

2.86 
1.62 

2  47 

8.61 

13.03 
12.60 
12.92 

1.95 

1.73 
1.40 

2  08 

2.37 

2.10 
1.70 
2  53 

1.51 

22.01 

38 

16.26 

2.62 

26.27 

24.34 

27  48 

39 

14.55 

13.45 
13.70 

4.27 

4.67 
3.62 

8.26 

7.82 
6.51 

1.25 

1.13 
1.92 

9.51 

8.95 
8.43 

10  to  12 
8  to  10 

1.98 

1.41 
1.83 

2  to  2.5 

16.24 

40 

1.83 
1.54 

2.22 

1.87 

21.94 

2  to  2.5 

1.5  to  2 

20.46 

15.03 

4.54 

7.64 

0.91 

8.55 

1  77 

2  15 

1.65 

21  36 

41 

12.46 

3.02 

8.42 

3.69 

12.11 

13.75 

18.17 

42 

15.80 
14.60 

1.75 
0.88 

7.69 

7.57 

1.63 
1.72 

9.32 
9.29 

2.03 
1.84 

2.46 

2.23 

2  to  2.5 

2  to  3 

2.02 
1.94 

23.87 

8  to  10 

1.5  to  2 

23.02 

14.08 
13.98 

1.32 

0.82 

6.65 
9.27 

2.33 

1.79 

8.98 
11.06 

1.88 
2.05 

2.28 
2.49 

2  to  2.5 

1.88 
1.88 

22.65 

26.44 

30 
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3814 


3713 

3693) 

3777  y 
3895  j 


3673  ) 
3603  J 


NAME. 


3808 


3604 

3607  \ 
3708/ 

3788) 
3813  f 

3780 


3711) 

3880{ 


3637 

3694) 
3710f 

3722 
3692 
3613 
3618 


3819  ) 
3896  j 

3609) 
3687  }■ 
3704  J 

3620 

3671) 
3709/ 


Lister's  Tobacco  Fertilizer... 
Long's  Prepared  Chemicals.. 
National  Tobacco  Fertilizer.. 

Navassa  Acid  Phosphate 


New  Era  Champion  Guano... 

Norfolk    Fertilizer    and    In- 
secticide, 

Orchil  la  Guano 

Owl  Brand  Guano 


ADDRESS   OF    MANUFACTURER   OR 
GENERAL   AGENT. 


Owl  Brand  Tobacco  Guano... 


Patapsco  Ammoniated  Solu- 
ble Phosphate, 


Patapsco  Guano 

Patapsco  Tobacco  Fertilizer.. 

Peruvian  Guano,  No.  1,  Lobos 
Peruvian  Mixture 


Piedmont  Special  Fertilizer, 

Piedmont  Guano  for  Tobacco 

Pine     Island     Ammoniated 
Phosphate, 

Plain  Dissolved  Bone 

Pocomoke  Guano 

Pocomoke  Superphosphate,.. 


Prolific  Cotton  Grower.... 
Raleigh  Standard  Guano. 


Lister's     Agricultural     Chemical 
Works,  Newark,  N.  J., 

Long  &  Dugdale,  37  S.  Gay  street, 
Baltimore,  Md., 

S.  W.  Travers  &  Co.,  Richmond, 


Navassa  Guano  Co.,  Wilmington, 

Upshur  Guano  Co.,  Norfolk,  Va., 

Nottingham,    Wrenn    &    Styron, 
Norfolk,  Va., 

S.  W.  Travers  &  Co.,  Richmond,Va. 

Davie  &  Whittle,  Petersburg,  Va., 

Davie  &  Whittle,  Petersburg,  Va.. 


Patapsco    Guano    Co.,    14    South 
Holliday  st,  Baltimore,  Md., 

Patapsco    Guano    Co.,    14    South 
Holliday  st.,  Baltimore,  Md., 

Patapsco    Guano    Co.,    14    South 
Holliday  st.,  Baltimore,  Md., 

Smith  &  Gilchrist, Wilm'gton,;N.  C. 

Americau  Fertilizing  Co.,  Norfolk, 
Va., 

Piedmont  Guano    and    Mfg    Co., 
49  South  st.,  Baltimore,  Md., 

Piedmont  Guano    and    Mfg  Co., 
49  South  st.,  Baltimore,  Md., 

Quinnipiac    Fertilizer    Co.,    New 
London,  Conn., 

Lister's     Agricultural     Chemical 
Works,  Newark,  N.  J., 

Freeman,  Loyd,  Mason  &  Dryden, 
Norfolk,  Va.. 

Freeman,  Loyd,  Mason  &  Dryden, 
Norfolk,  Va., 


SAMPLED    AT 


Warrenton 
Smithfield.. 


Oxford 

Asheville , 

Warren  Plains 


Wadesboro. 
Toisnot 


Wilson. 


Tarboro... 
Gaston  ia. 


Jonesboro .. 
Warrenton. 

Tarboro  


Raleigh 

Goldsboro. 


Wilmington.. 


Goldsboro    Oil   Mills,  Goldsboro, 

Raleigh  Oil   Mills  and   Fertilizer 
Co.,  Raleigh  N.  C, 


Oxford  . 
Raleigh 


Shelby 

Henderson 
New  Bern .. 
New  Bern... 


Warrenton. 
Oxford 


Washington  . 
Franklinton. 
Winton 


Goldsboro. 


Laurinburg. 
Raleigh 


43 
44 
45 

46 

47 

48 

49 
50 

51 

52 

53 

54 

55 
56 

57 

58 

59 

60 

61 

62 

63 
64 
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TOTAL    AVAILABLE 
PHOS.    ACID. 
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EQUIVALENT   TO 
AMMONIA. 

POTASH. 

ative  Com. 
alue  per  ton 
000  lbs.) 

Found. 

Guart'd 

Found. 

Guart'd 

Found. 

Guart'd 

43 

11.66 

0.20 

0.62 

8.17 

8  to  10 

3.81 

4.63 

4.5  to  5 

4.74 

4  to  5 

S  31.82 

44 

12.67 

10.95 

9.27 

10.66 

14.07 
13.63 

2.65 

3.65 
3.61 

2.37 

3.04 
3.10 

8.28 

4.66 
4.96 

7.57 

7.13 

5.97 

3.03 

3.23 
2.79 

2.66 

3.53 
4.61 

11.31 

7.89 

7.75 

10.23 

10.66 
10.58 

12 

2.22 

2.9G 
2.95 
3.15 

1.20 
1.27 

1.80 

19  19 

45 

1.90 
1.88 
1.93 

2.31 

2.28 
2.34 

22  22 

8y2al0% 

2  to  2.5 

3  to  4 

21.88 
25  99 

46 

10 

1 

17  19 

17.14 

47 

48 

See  p. 
See  p. 

43. 

42. 

1.62 
1.95 

49 

50 

14.75 
19.62 

2.39 
1.66 

7.56 
7.28 

1.61 
1.77 

,9.17 
9.05 

1.97 
2.37 

2  to  2.5 

1.83 
1.71 

21  89 

8  to  10 

1.75 

22.87 

51 

11.59 
10.06 

12.31 

2.03 
2.55 

3.36 

8.24 
7.66 

7.59 

1.29 
1.62 

2.51 

9.53 
9.28 

10.10 

9  to  11 

2.28 
2.15 

1.73 

2.77 
2.61 

2.10 

2.75a3.25 

2.62 
2.31 

1.84 

1.75  a  2.5 

25.78 
24.58 

52 

8  to  12 

2  to  3 

1.5  to  2 

23.71 

53 

12.19 
11.42 

4.12 
3.34 

6.40 
7.13 

2.18 
L.63 

8.58 
8.76 

8  to  12 

1.88 

2.28 

2.28 
2.77 

2  to  3 

1.72 
1.88 

1.5  to  2 

21.89 
23.88 

54 

55 

17.86 

3.59 

7.85 

3.53 

11.38 

13 

8.02 

9.74 

9.5 

3.73 

2 

51.97 

56 

15.13 
14.94 

13.16 

1.69 
1.60 

1.79 

6.79 
6.93 

5.78 

2.34 
2.50 

2.96 

9.13 
9.43 

8.74 

9  to  10 

2.40 
2.41 

1.70 

2.91 
2.93 

2.06 

2  to  2.5 
2  to  3 

2  to  2.5 

1.79 
1.61 

1.67 

1  to  2 

24.80 
25.14 

57 

8  to  10 

1  tol% 

21.37 

58 

16.86 

1.66 

6.05 

2.33 

8.38 

8  to  10 

2.60 

3.16 

2.5  to  3.5 

3.48 

2.5  to  3.5 

26.16 

59 

16.66 

1.22 

6.70 

2.57 

9.27 

8 

2.13 

2.59 

2 

1.54 

1 

23.74 

60 

14.18 

13.10 
12.48 

0.28 

4.26 
4.75 

13.24 

3.19 
2.47 

0.90 

3.01 
3.87 

14.14 

6.20 
6.34 

15  to  18 

21.21 

61 

1.88 
2.05 

2.28 
2.49 

- 

4.58 
4.34 

21.18 

8  to  10 

2  to  3 

3%to4^ 

21.82 

62 

15.49 
19.45 
18.50 

3.22 

2.02 
2.47 

4.09 
5.14 
4.43 

2.46 
2.17 
2.48 

6.55 
7.31 
6.91 

8  to  10 

1.68 
1.72 
1.99 

2.04 
2.09 
2.42 

2  to  3 

4.30 
3.24 
3.98 

3.5  to  5 

20.66 
20.90 

8  to  10 

2  to  3 

3.5  to  5 

22.09 

63 

11.56 

2.03 

5.80 

2.95 

8.75 

9%al0^ 

2.12 

2.57 

2%  to  3 

2.48 

2  to  2% 

23.83 

64 

13.53 

12.96 

0.74 
0.70 

7.93 

7.62 

1.68 
1.53 

9.61 
9.15 

2.18 
2.39 

2.65 
2.90 

1.85 
2.32 

2  to  2.5 

24.75 

9  to  11 

3  to  3.5 

25.33 
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SAMPLED  AT 


3652 

3712 

3734) 
4167  f 

3884) 
3815  J 

3647 

3627 


3645) 
4194  f 


3686 

3707) 
3736/ 

3688 

3756 

3716) 
3689  j 

3606 

3617 

3685) 
3719| 

3628 ) 
4195  f 

3823 
3643 
3667 
3877 
3893 


Raw    Bone  Superphosphate 
Plow  Brand, 

Red  Navassa  Guano,  Ammo- 
niated, 

Reliance  Ammoniated  Super- 
phosphate, 

Roanoke    XX     Ammoniated 
Superphosphate, 

Royster's   High  Grade  Acid 
Phosphate, 

Sea  Fowl  Guano 


Walton,  Whann  &  Co.,   Wilming- 
ton, Del., 

Navassa  Guano  Co.,  Wilmington, 

N.  C, 

Walton,  Whann   &  Co.,   Wilming- 
ton, Del., 

Wm.  A.  James  &  Reed,  Richmond, 
Va., 

Roster  &  Strudwick,  Norfolk,  Va.. 


Lumberton. 
Smithfield... 


Soluble  Pacific  Guano. 


Soluble  Pacific  Guano  for  To- 
bacco, 


Special  Cotton  Compound 

Spec.  Compound  for  Tobacco 
Star  Brand  Guano 


Star   Brand  Special  Tobacco 
Manure, 

Stono  Acid  Phosphate.... 

Stono Soluble  Guano 

Tibsley's  Tobacco  Fertilizer, 


Walker's  Ammoniated  Phos- 
phate, 


Wando  Acid  Phosphate. 
Wando  Soluble  Guano... 


Wilcox,  Gibbs  &  Co.'s  Manip- 
ulated Guano, 

Wilcox,  Gibbs  &  Co.'s  Super- 
phosphate, 

Yellow    Leaf  Brand  for  fine 
Tobacco, 


Bradley  Fertilizing  Co.,  Lewis  F. 
Detrick,  General  Agent,  108  S. 
Charles  St.,  Baltimore,  Md., 

John  S.  Reese  &  Co.,  Gen'l  Agents 
Pacific  Guano  Co.,  10  S.  st.,  Bal- 
timore, Md., 

John  S.  Reese  &  Co.,  Gen'l  Agents 
Pacific  Guano  Co.,  10  S.  street, 
Baltimore,  Md., 

G.  Ober  &  Sons'  Co.,  85  Exchange 
Place,  Baltimore,  Md., 

G.  Ober  &  Sons'  Co.,  85  Exchange 
Place,  Baltimore,  Md., 

Allison  &  Addison,  1322  Cary  st., 
Richmond,  Va., 

Allison  &  Addison,  1322  Cary  st., 
Richmond,  Va., 

Stono  Phosphate  Co.,   Charleston, 

S.  C, 

Stono  Phosphate  Co.,  Charleston, 
S.  C, 


Wilmington 
Siler  City 


Macon 

Ridgeway. 


Fair  Bluff.... 
Wilmington. 


Fair  Bluff. 
Salisbury. 


Henderson 


Grover 

Wilmington  , 

Franklinton. 
Toisnot 


Greensboro. 
Henderson  . 


Jas.  G.  Tinsley  &Co.,  1326  Cary  st.. 
Richmond,  Va., 

Joshua  Walker,    13    German    st., 
Baltimore,  Md., 

Wando  Phosoh.    Co.,   Charleston, 

S.  C, 

Wando  Phosph.  Co.,   Charleston, 
S.  C, 

Wilcox  &  Gibbs  Guano  Co.,  78  E. 
Bay  st.,  Charleston,  S.  C, 

Wilcox  &  Gibbs    Guano  Co.,  78  E. 
Bay  st.,  Charleston,  S.  C, 

J.  G.  Miller  &  Co.,  Danville,  Va., 


Tarboro. 
Tarboro. 


Henderson. 
Durham  .... 


Wilmington. 
Salisbury 


Concord  

Fair  Bluff.... 

Hasty's 

Wilmington 
Oxford 


..  65 
..  66 
,.67 

..  68 
,.  69 
..70 

71 

.  72 

.  73 

.74 
.  75 
.  76 
.  77 
.  78 
.  79 
.  80 
.  81 

82 

83 

84 

85 
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Found. 
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Found. 
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65 

14.28 

1.47 

7.39 

2.50 

9.89 

10 

2.51 

3.05 

2.75 

2.37 

2.25 

$  26.97 

66 

14.19 

2.55 

5.09 

5.17 

10.26 

9 

1.53 

1.86 

1.5 

1.34 

1.25 

22.68 

67 

12.17 

2.42 

5.16 

3.10 

8.26 

9 

1.48 

1.80 

2 

2.13 

2 

20.28 

13.28 
14.01 

2.20 
1.15 

4.91 

7.96 

3.55 
2.35 

8.46 
10.31 

L47 

2.47 

1.78 
3.00 

2.35 
2.38 

20.74 

G8 

10  to  12 

3  to  3% 

2%to3% 

27.45 

16.11 

14.47 

16.39 

2.10 
3.36 

1.85 

8.1] 
9.22 

7.23 

1.16 

2.57 

2.52 

9.27 
11.79 

9.75 

2.43 

2.95 

2.41 

25.76 

09 

11  to  13 
9.45 

17.69 

70 

2.14 

2.60 

2.40 

1.42 

1 

24.37 

71 

14.99 

2.56 

5.99 

3.05 

9.04 

8  to  10 

2.15 

2.61 

2  to  2.5 

1.66 

1  to  1.25 

23.57 

13.09 

2.93 

7.14 

2.70 

9.84 

2.45 

2.97 

2.83 

27.09 

72 

17.08 

2.44 

6.98 

2.23 

9.21 

8  to  10 

2.36 

2.87 

3  to  3.75 

3.36 

3.5  to  4.5 

26.36 

73 

11.87 
12.04 

1.88 
1.45 

7.33 

7.45 

0.99 
1.54 

8.32 
8.99 

2.13 
2.15 

2.59 
2.61 

2.37 
2.60 

23.14 

8  to  10 

2  to  3 

1.5  to  2 

24.43 

74 

16.03 

2.55 

7.23 

1.34 

8.57 

8.5  to  11 

2.70 

3.28 

2.5  to  3.5 

3.25 

1.5  to  2.5 

26.61 

75 

14.80 

2.06 

6.31 

2.30 

8.61 

7  to  8 

1.45 

1.76 

l%to2 

1.81 

l^al^ 

20.36 

76 

12.97 

2.51 

6.92 

2.28 

9.20 

8  to  10 

2.50 

3.04 

2.5  to  3 

2.12 

1.25  a  1.5 

25.65 

16.84 
12.76 

12.18 

2.28 

2.88 

2.89 

6.84 
7.37 

5.97 

2.30 
3.16 

1.58 

9.14 

10.53 

7.55 

10 

8 

2.23 

£71 

1.71 

1.78 

1.92 

24.09 

77 

1 

1 

17.58 

78 

2.92 

3.54 

2.5 

24.58 

79 

20.97 
13.40 

1.16 
0.56 

3.86 
6.41 

2.13 
1.65 

5.99 
8.06 

3.45 
3.30 

4.19 
4.01 

5.83 
4.12 

4  to  5 

28.23 

7  to  9 

4  to  5 

29.04 

80 

15.10 

3.75 

4.03 

3.63 

7.66 

8  to  10 

1.75 

2.12 

2.5  to  3 

1.32 

1 

19.59 

11.56 

3.56 

3.68 

4.39 

8.07 

1  80 

2.19 

1.37 

m  a  1% 

20.49 

81 

12.03 
12.49 

3.24 

2.34 

8.93 
8.56 

2.35 
2.28 

11.28 
10.84 

10 
8 

16.92 

82 

2.15 

2.61 

2 

1.83 

1 

26.44 

83 

12.83 

1.62 

5.35 

1.95 

7.30 

8 

2.34 

2.84 

2.5 

3.08 

2 

23.12 

84 

14.26 
13.01 

1.30 
1.15 

6.96 
7.16 

1.96 
1.37 

8.92 
8.53 

9 
8.10 

3.18 
6.24 

2 
4  to  5 

16.56 

85 

2.55 

3.10 

3  to  3% 

28.96 
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NAME. 


ADDRESS   OF   MANUFACTURER   OR 
GENERAL   AGENT. 


Zell's  Ammoniated  Bone  Su- 
perphosphate, 

Zell's  Cotton  Acid  Phosphate. 
Zell's  Tobacco  Fertilizer 


Zell  Guano  Co.,  30  S.  st.,  Baltimore, 
Md., 

Zell  Guano  Co.,  30  S.  st.,  Baltimore, 
Md., 

Zell  Guano  Co.,  30  S.  st.,  Baltimore, 
Md., 


SAMPLED     AT 


Wilmington 
Jonesboro... 

Raleigh 

Warrenton.. 

Durham 

Oxford 


86 


87 


3604.     Orchilla  Guano  sold  by  S.  W.  Travers  &  Co.,  Richmond,  Va.     Sample 
taken  by  the  Inspector  of  Fertilizers  at  Wilson  gave  the  following  analysis: 

Moisture  at  212°F 12.22  per  cent. 

Total  phosphoric  acid 15.25    "       " 

Carbonate  of  lime 38.96    " 

Matter  insoluble  in  acid 1.04    "       " 
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14.06 
14.00 

13.49 

11.34 
13.70 
10.79 

3.29 
3.17 

1.52 

3.77 
2.25 
3.81 

6.26 
6.58 

9.08 

6.17 
6.92 
6.19 

1.93 
1.61 

2.76 

1.50 
1.64 
1.85 

8.19 
8.19 

11.84 

7.67 
8.56 
8.04 

8  to  10 

1.85 
1.81 

2.25 
2.20 

2  to  2.5 

1.64 
1.47 

1.26 

4.62 
5.09 
4.65 

lto2 

$21.13 
20.76 

87 

12  to  15 

1  to  2 

19.02 

8S 

2.10 
2.00 
2.11 

2.55 
2.43 
2.56 

24.29 

8  to  10 

2%to3% 

2  to  3 

25.71 
24.90 

3808.     Norfolk  Fertilizer  and  Insecticide,  sold  by  Nottingham,  Wrenn  & 
Styron,  Norfolk,  Va.     Sampled  at  Enfield.     Contains: 

Moisture  at  212°F 11.22  per  cent. 

Matter  insoluble  in  acids 6.07 

Carbonate  of  lime ; , 33.75 

Lime  as  hydrate 19.77 

Phosphate  of  lime '. 3.41 

Sulphate  of  potash , 2.66 

Sulphate  of  magnesia 3.72 

Combined  water,  volatile  and  organic  matter,  &c,  unde- 
termined   19.40    " 


HOME-MADE  FERTILIZERS 


The  great  number  of  requests  which  the  Station  receives  for 
information  on  this  subject  shows  that  these  practices  are  increas- 
ing rapidly  throughout  the  State.  The  Station  is  always  glad 
to  give  information  about  farm  materials  and  the  methods  of 
producing  manures,  and  no  one  should  pay  anybody  for  formu- 
las when  they  can  get  from  us,  free  of  charge,  any  number  of 
them  for  utilizing  to  best  advantage  in  fertilizing  all  kinds  of 
refuse  material. 

Do  not  patronize  the  peddlers  who  travel  through  the  country 
selling  farm  rights  to  make  manures  by  their  formulas.  They 
are  usually  very  ignorant  men,  and  their  formulas  are  either 
entirely  worthless  or  possess  no  novelty  at  all  to  entitle  them  to 
be  sold.  The  fact  that  the  formula  has  been  patented  at  Wash- 
ington, is  no  guarantee  at  all  that  it  is  worth  anything.  We 
have  seen  the  most  ridiculous  and  worthless  things  which  had 
been  patented.  Last  year  we  investigated  a  case  and  found,  on 
inquiry  at  Washington,  that  the  government  had  given  a  man  a 
.patent  on  a  method  of  making  a  "complete  fertilizer,"  the  whole 
of  which  was  to  cover  a  large  heap  of  pine-needles  partly  with 
earth,  and  then  set  fire  to  the  pine-needles  and  burn  them,  as 
charcoal  is  burned.  When  they  had  burned  all  they  would, 
you  were  told  to  mix  the  earth  and  charred  mass  together,  which 
was  your  fertilizer.  It  cost  you  $5  to  learn  this.  A  few  of  the 
formulas  produce  good  mixtures  or  composts,  but  there  is  no 
need  for  anybody  to  pay  for  what  is  well  known  and  can  be  had 
for  nothing  by  applying  to  us. 

One  leading  object  of  the  Station's  work  is  to  discover  and 
bring  to  the  attention  of  the  farmers  every  material  in  the  State 
which  can  be  profitably  utilized  for  improving  our  soils.     This 
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was  the  object  of  our  phosphate  and  marl  explorations,  and  the 
reason  we  analyze  all  kinds  of  farm  refuse,  etc. 

WHAT   HAVE   YOU    AT    HOME? 

Let  your  aim  be  to  save  all  the  natural  manure  and  compost, 
or  mix  all  the  fertilizer  you  possibly  can  at  home.  Look  after 
your  stable,  hog-pen,  chicken-house,  and  *every  other  source  of 
animal  manure  zealously.  For  this  end  use  an  abundance  of 
litter,  or  of  absorbents  of  some  kind.  Save  all  the  ashes,  old 
lime  and  everything  of  that  kind.  Look  about  you  to  discover 
on  your  farm  material  that  may  help  you  in  fertilizing.  Have 
you  any  pond-mud,  muck,  or  woods-mould?  At  spare  times 
you  can  dig  and  haul  these.  Have  you  any  marl  or  lime  rock  ? 
If  this  is  anywhere  within  your  reach,  you  will  be  sure  to  find  a 
good  place  somewhere  to  use  it.  Save,  and  do  not  buy,  except 
to  supplement,  or  add  to  your  savings  and  make  them  better. 
To  make  your  manure,  muck  or  mould,  or  whatever  you  have, 
act  best  and  go  farthest,  it  will  frequently  pay  you  to  add  some 
lime,  phosphate,  potash  #or  other  chemical  to  them. 

INGREDIENTS   FOR   FERTILIZERS    AND    COMPOSTS. 

The  Station  makes  analyses  for  actual  farmers  of  all  kinds  of 
ingredients,  of  fertilizers  and  composts.  During  the  past  year 
we  have  made  the  following  analyses  of  such  things,  and  the 
average  composition  of  the  ingredients  now  upon  our  markets 
may  be  judged  from  them.  Analyses  of  simple  superphosphates 
or  acid  phosphates  will  be  found  in  the  preceding  table. 

BONE   MEAL. 

3598.  Bone  Meal  ground  by  Baugh  &  Sons,  Baltimore,  and  sample  sent  by 
Capt.  James  F.  Johnston,  Charlotte. 

3822.  Bone  Meal,  ground  by  Baugh  &  Sons,  and  sampled  by  the  Inspector 
of  Fertilizers. 
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Bone  Meal  sent  by  Capt.  James  F.  Johnston,  Charlotte, 
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"        "       Commissioner  of  Agriculture 

14.72 

2.97 

3.61 

DISSOLVED   BONE. 

4249.     Dissolved  Animal  Bone,  from  F.  S.  Royster,  Tarboro,  N.  C. 
3583.     Dissolved  Bone  Black,  from  Royster  &  Nash,  Tarboro,  N.  C. 
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A  © 

73 

3  +3 

.X 

*S  °8 

O 

O  u 

cS 

, 

50  -tJ 

acid 
in  c 
ation 

CO 

O 

a 

be 
o 

hos 
ble 
sol 

OS 

o 

Eh 

•r-i 

Pi 

Eh 

15.13 

16.18 

2.27 

14.50 

14.67 

•I-l 


2.75 


POTASH  SALTS. 

3590.  Sulphate  of  Potash,  sent  by  the  Potash  Committee  of  the  Association 
of  Official  Agricultural  Chemists,  Dr.  W.  J.  Gascoyne,  Chairman,  Richmond, 
Va.,  marked  chemically  pure. 

4132.  Muriate  of  Potash,  sent  by  William  Dunn,  of  New  Bern,  sold  to 
him  under  a  guarantee  to  contain  50  per  cent,  potash. 

3591.  Kainite,  sent  by  Dr.  W.  J.  Gascoyne,  Chairman,  Richmond,  Va. 
3632.     Kainite,  sent  by  Wyatt  &  Home,  Wadesboro. 

3784.  Kainite,  sampled  by  the  Inspector  of  Fertilizers,  for  Col.  R.  W. 
Wharton,  Washington. 

3863.     Kainite,  sent  by  Royster  &  Nash,  Tarboro. 


ANALYSES. 


No. 


3590 
4132 
3591 
3632 
3784 
3863 


KIND. 


Sulphate. 
Muriate... 
Kainite.  . 


SENDER  S    NAME   AND   ADDRESS. 


POTASH. 


Dr.  W.  J.  Gascoyne,  Richmond,  Va. 
William  Dunn,  New  Bern,  N.  C.  ..... 

Dr.  W.  J.  Gascoyne,  Richmond,  Va.. 

Wyatt  &Horne,  Wadesboro 

Col.  R.  W.  Wharton,  Washington.... 
Royster  &  Nash,  Tarboro 


54.08 
56.41 
13.66 
16.63 
13.40 
12.08 
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100.03 

25.27 
30.76 
24.79 
22.35 
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COTTON    SEED    HULL   ASHES. 

This  is  an  important  source  of  potash  for  the  South.  The 
hulls  are  separated  from  the  seed  at  the  oil  mills,  and  are  usually 
burned  for  fuel,  supplying  all  of  the  power  required  for  the 
machinery.  As  was  to  be  supposed,  being  a  part  of  the  seed, 
these  hulls  have  a  rich  ash.  The  cotton  seed  of  the  ordinary 
season  is  divided  into  two  equal  parts  at  the  mills.  The  ker- 
nels, forming  one-half,  are  crushed  and  produce  cake  and  oil. 
The  hulls  yield  from  %Z\  to  2J  per  cent,  of  crude  ash  when 
burned.  An  experiment  made  in  1885  gave,  after  removal 
from  the  seed  of  22  lbs.  more  of  lint, 

Hulls 49.9  per  cent,  of  the  seed. 

Ash,  crude 2.53  "       "      ofthese  hulls. 

Or,  we  may  count  each  ton  of  cotton  seed  as  containing  25  lbs. 
of  crude  ash.  As  burned  under  the  boilers,  this  ash  is  ordina- 
rily mixed  with  more  or  less  char,  earth,  lime,  &c,  from  the 
brick  work,  but  may  be  obtained  almost  perfectly  free  from  these 
things,  if  properly  managed. 

This  ash  is  just  beginning  to  receive  the  attention  it  so  richly 
merits.  The  commercial  ash  varies  much  in  potash,  according 
to  the  care  taken  in  preparing  it.  But  it  has  never  to  our  knowl- 
edge brought  the  price  which  it  would  seem  to  be  entitled  to  in 
proportion  to  muriate  of  potash.  With  its  3 J  per  cent,  of 
phosphoric  acid,  good  ash,  like  the  above,  ought  to  be  worth 
fully  as  much  as  muriate. 

ANALYSES   OF   COTTON   SEED   HULL    ASHES. 

3579.  Burned  at  the  mill  of  the  Oliver  Oil  Company,  Charlotte,  and  sent 
by  Raleigh  Oil  Mill  and  Fertilizer  Co.,  Raleigh,  N.  C. 

3678.  Burned  at  the  Oil  Mill  in  Charleston,  S.  C,  and  sample  sent  by 
Raleigh  Oil  Mill  and  Fertilizer  Co. 

3855.  Burned  at  New  Bern  Oil  Mill,  and  sample  sent  by  T.  T.  Oliver, 
Pine  Level,  N.  C. 

4227.  Burned  at  mill  of  Oliver  Oil  Co.,  at  Charlotte,  N.  C,  and 
sample  sent  by  them. 
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No. 

Mill  Located  at 

sender's  name  and  address. 

POTASH. 

PHOSPH. 
ACID. 

3579 

Raleigh  Oil  Mill  and  Fertilizer  Co.,  Raleigh,  N.  C. 
a         <i        "                  (<               «        (c             a 

T.  T.  Oliver,  Pine  Level,  N.  C 

20.20 

35.70 

5.60 

22.30 

3678 

Charlotte 

3855 

4.17 

4227 

Oliver  Oil  Co.,  Charlotte,  N.  C 

8.37 

NITROGENOUS   INGREDIENTS. 

3932.  Porpoise  Scrap,  sent  by  John  Wainwright,  Hatteras.  Sample  was 
sun-dried,  and  said  to  retain  about  the  natural  proportion  of  meat  and  bone. 

3578.     Ground  Fish  Scrap,  sent  by  Durham  Fertilizer  Co.,  Durham. 

3585.     Dry  Fish  Scrap,  Royster  &  Nash,  Tarboro. 

4247.     Ground  Fish  Scrap,  F.  S.  Royster,  Tarboro. 

3577.     Ground  Tankage,  Durham  Fertilizer  Co.,  Durham,  N.  C. 

3581.  Mixture  of  Blood  and  Meat,  prepared  by  P.  White  &  Sons,  New- 
York,  and  sample  sent  by  C.  W.  Mitchell,  Winton. 

4228.     Dried  Blood,  sent  by  F.  S.  Royster,  Tarboro. 


No. 


3932 
3578 
3585 
4247 
3577 
3581 
4228 


NAME. 


SENDER. 


Porpoise  Scrap. 
Fish  Scrap 

U  (« 

cc  u 

Tankage 

Blood  and  Meat 
Dried  Blood 


John  Wainwright,  Hatteras 
Durham  Fert.  Co.,  Durham.. 
Royster  &  Nash,  Tarboro..,.. 

F.  S.  Royster,  Tarboro 

Durham  Fert.  Co.,  Durham. 

C.  W.  Mitchell,  Winton 

F.  S.  Royster,  Tarboro 
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7.47 
4.57 
9.03 
16.07 
6.79 
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8.15 
9.30 
7.08 
6.30 
10.08 
10.85 


60s 
a  ° 
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7.41 

9.89 

11.29 

8.59 

7.65 

12.24 

13.17 


0.38 


0.75 


COTTON  SEED   MEAL. 

3586.     Cotton  Seed  Meal,  sent  by  Royster  &  Nash,  Tarboro. 
3838.     Cotton  Seed  Meal,  ground  by  Raleigh  Oil  Mill  and  Fertilizer  Co. 
3873.     Cotton  Seed  Meal,  sent  by  Nitrogen  Committee  of  the  Association  of 
Official  Agricultural  Chemists. 

4206.     Cotton  Seed  Meal,  ground  by  Raleigh  Oil  Mill  and  Fertilizer  Co. 
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3586 

Cotton  Seed  Meal.. 
(t          <■<■           it 

a              a                 u 

u               it                 u 

7.30 

7.35 
7.45 
7.49 

8.86 

3838 

Raleigh  Oil  Mill  and  Fertilizer  Co 

8.92 

3873 

C.  W.  Dabney,  Jr 

9.04 

4206 

Raleigh  Oil  Mill  and  Fertilizer  Co 

9.09 

Note. — 4150.    A  sample  of  peat,  sent  by  Mr.  John  Y.  Stinson,  Raleigh,  contained  0.64  per 
cent,  of  nitrogen,  equivalent  to  0.78  per  cent,  of  ammonia. 


HOW   TO   PREPARE    FARM    MANURES. 

In  making  up  the  manure  for  a  crop,  the  farmer  should  be 
guided  chiefly  by  two  considerations.  He  must  ascertain  wherein 
the  soil,  upon  which  the  crop  is  to  be  grown,  is  deficient,  and  he 
must  know  the  requirements  of  the  plant  which  is  to  live  upon 
it.  These  matters  are  best  ascertained  by  experiment,  as  will  be 
explained  further  on.  We  will  suppose  that  the  farmer  has 
determined  what  he  is  going  to  use,  and  how  much  per  acre, 
and  will  endeavor  to  explain  how  different  fertilizing  materials 
are  to  be  combined  and  prepared. 

There  are  two  distinct  cases.  In  the  one  case,  the  plant  food 
of  the  materials  to  be  used  is  already  in  sufficiently  available 
form,  and  the  different  ingredients  need  only  to  be  well  mixed  in 
the  proper  proportions.  In  the  other  case,  some  of  the  materials 
need  to  be  changed  before  they  are  put  in  the  soil,  and  must  be 
composted,  or  rotted.  We  will  illustrate  the  method  which  will 
have  to  be  used  in  each  case  by  an  example  : 

First  We  will  suppose  that  the  materials  do  not  need  to  be 
composted,  but  only  mixed.  Let  us  illustrate  with  the  case  of  a 
cotton  manure.  We  will  suppose  that  it  is  a  piece  of  poor,  sandy 
land,  upon  which  pine  was  the  original  growth,  that  it  is  desired 
to  manure.  The  planter  has  ascertained  by  actual  trials  upon 
this  land  that  he  must  supply  a  little  of  all  the  chief  elements  of 
plant  food  in  order  to  make  a  paying  crop.    His  experience  teaches 
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him  that  the  most  economical  application  is  a  manure  that  will 
enable  him  to  apply  conveniently  25  pounds  of  phosphoric  acid, 
5  pounds  of  ammonia  and  6  pounds  of  potash  per  acre,  and  that 
it  is  an  advantage  to  have  a  part  of  his  ammonia  in  a  form 
quickly  available  for  the  first  demands  of  the  plants,  with  a  part 
more  slowly  available.  He  must  take  care,  therefore,  to  mix 
the  ingredients  in  these  proportions. 

Now  to  get  the  materials.  The  farmer  looks  around  him  o 
see  where  he  can  get  them  to  best  advantage.  He  has  at  h/  ne 
some  mixed  wood  ashes,  which  have  been  exposed  in  part.  He 
can  get  a  lot  of  damaged  cotton  seed  meal,  and  he  sends  to 
a  distance  and  gets  some  dissolved  phosphate  rock,  sulphate  of 
ammonia  and  kainite.  We  will  regard  the  ashes  as  containing 
four  per  cent,  of  potash  and  six  per  cent,  of  phosphoric  acid, 
and  will  suppose  the  damaged  cotton  seed  meal  contains  six 
per  cent,  of  ammonia.  The  dissolved  phosphate  rock  will  give 
twelve  per  cent,  of  available  phosphoric  acid,  the  sulphate  of 
ammonia  twenty -five  per  cent,  of  potash.  To  get  the  desired 
amounts  of  phosphoric  acid,  ammonia  and  potash  per  acre,  he 
must  use  the  following  amounts  of  each  material : 

Pounds  of  Pounds  of  Pounds  of 

Pounds  per  acre.                               Phosphoric  Acid.  Ammonia.  Potash. 

100  Ashes  contain 6.                          4. 

150  Dissolved  phosphate  contain 18.                        

40  Cotton  seed  meal  contain 1.5                         2.4  

10  Sulphate  of  ammonia  contain 2.5  

20  Kaiuite  contain 2.4 

320  pounds  contain 25.5  4.9  6.4 

The  ingredients  are  now  to  be  mixed  in  these  proportions.  A 
thorough  mixing  is  something  not  as  easily  accomplished  as 
one  may  think.  This  is  all-important  in  order  that  each  indi- 
vidual little  rootlet  may  find  within  its  reach  all  of  the  different 
agents  whose  good  effects  depend  partly  upon  their  simultaneous 
presence. 

As  a  rule,  chemical  manures  must  be  kept  in  a  dry  place.  We 
will  select  a  smooth  place  under  a  shed  as  our  mixing  floor,  and, 
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having  crushed  all  lumps,  will  sprinkle  clown  in  this  case,  first 
a  layer  of  ashes,  then  a  layer  of  cotton  seed  meal  with  a  little 
sulphate  of  ammonia  and  kainite,  in  the  proportions  decided 
upon,  a  layer  of  ashes,  &c,  until  the  materials  are  exhausted. 
The  mass  is  then  to  be  shoveled  together,  first  into  numerous 
little  heaps,  then  into  larger  ones,  until  finally  it  is  all  brought 
together  into  one  large  pile.  It  would  be  very  well  now  to  let 
this  heap  lie  a  few  weeks.  If  the  materials  are  at  all  moist  the 
soluble  salts  will  be  diffused  through  the  insoluble  materials  and 
a  more  thorough  mixing  thus  accomplished.  When  the  mate- 
rials are  very  dry  it  will  be  necessary  to  sprinkle  the  layers,  as 
put  down,  with  enough  water  to  moisten  them  without  causing 
the  heap  to  drip.  When  the  manure  is  taken  up,  it  should  be 
passed  through  a  sieve  and  all  lumps  crushed.  It  is  then  ready 
to  be  put  upon  the  land. 

HOW   TO    COMPOST    MANURES. 

Second.  Some  materials  must  be  composted  to  render  their 
constituents  more  readily  available  to  plants.  The  seeds  of 
grasses,  weeds,  &c,  in  the  litter  must  be  killed.  The  manner 
of  managing  the  compost  differs  so  much  with  the  different 
materials  which  enter  into  it  that  it  is  almost  impossible  to  give 
any  general  directions  on  the  subject. 

We  will  have  to  take  an  example  here,  also,  and  suppose  that 
it  is  desired  to  compost  cotton  seed  with  stable  manure,  and  to 
combine  with  them  enough  bone  and  muriate  of  potash  to  make 
a  manure  for  corn. 

Rotted  stable  manure  contains  more  soluble  plant  food  and 
less  water  and  insoluble  mineral  and  vegetable  matter  than  fresh. 
The  best  conditions  for  the  rotting  of  stable  manure  are  mois- 
ture and  exclusion  of  air.  On  the  one  hand  the  heap  should 
not  be  leached  by  the  rain,  and  on  the  other  it  ought  not  to 
get  dry  or  be  open  to  the  too  free  circulation  of  air.    • 

We  prefer  a  cement  floor,  or  a  tightly  laid  wooden  floor,  slop- 
ing from  all  sides  to  the  centre,  upon  which  to  build  the  heap. 
This  may  well  be   under  a  roof,  and   there  may   be  a  covered 
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trough  to  drain  the  pile  into  a  tight  box  or  barrel.  A  basin, 
scooped  out  in  the  ground  down  to  the  clay,  will  answer  every 
purpose,  and  if  the  liquids  do  not  soak  or  drain  away,  there  is 
no  objection  to  its  being  exposed  to  moderate  rain.  .  We  will 
suppose  that  the  materials  are  to  be  combined  in  the  proportions, 
22  bushels  of  cotton  seed,  or  about  600  lbs.,  600  pounds  of  sta- 
ble manure,  700  pounds  of  bone  meal  and  100  pounds  muri- 
ate of  potash  to  the  ton  of  2,000  pounds.  If  the  cotton  seed 
are  used  first  as  an  absorbent  in  the  stalls  along  with  the  litter,  a 
layer  of  bone  meal  should  be  sprinkled  over  each  layer  of 
manure  that  is  taken  from  the  stalls.  In  the  other  case,  we  will 
soak  the  cotton  seed  in  water  in  which  the  muriate  of  potash  has 
been  dissolved,  and  putting  down  a  layer  of  stable  manure  over 
it,  follow  it  by  a  layer  of  bone.  Every  few  layers  that  are  put 
down  the  mass  ought  to  be  trampled  or  rammed  down  and  well 
wetted  with  water  or  solution  of  the  muriate  of  potash.  The 
heap  is  built  up  in  a  conical  form  and  covered  over  with  earth, 
leaving  an  opening  in  the  top  in  which  water  can  be  poured. 
The  pile  will  soon  begin  to  ferment  and  get  warm,  and  liquid 
will  drain  from  it  into  the  barrel.  This  should  be  thrown  back 
upon  it  and  more  water  added,  if  it  appears  to  get  at  all  dry. 
The  heap  should  lie  at  least  eight  weeks.  When  broken,  it  should 
be  cut  down  through  the  layers  and  thoroughly  chopped  up. 

How  might  we  expect  a  sample  of  compost  made  from  these 
materials  in  these  proportions  to  analyze  ?  We  calculate  from 
the  ingredients  used  what  amount  of  plant  food  there  would  be 
in  a  thousand  pounds  of  the  mixture,  air-dried,  as  follows : 

Pounds  of  Pounds  of  Pounds  of 

Phosphoric  Acid.  Ammonia.  Potash. 

350  lbs.  Bone  meal  contain  about SO.                   12.  .... 

300    "    Cotton  seed  contain  about 4.5                   9.  6. 

300    "    Stable  manure  contain  about 1.5                   1.5  1.5 

50    "    Muriate  of  potash  contain  about 25.0 

1000  lbs.  contain  about 86.0  22.5  32.5 

The  spreading  of  chemical  manures  also  requires  careful 
attention.     If  they   are  broadcasted  by  hand,   they   should   be 
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sown  just  as  carefully  as  grain  or  grass  seed.  In  case  the  whole 
surface  is  to  be  covered,  the  wheat  drill  may  be  used  to  spread  the 
fine  manures.  The  best  way,  unquestionably,  to  spread  a  com- 
post is  to  use  one  of  the  excellent  machines  now  made  for  the 
purpose. 

FORMULAS    FOR    FARM    MANURES. 

The  Station  receives  so  many  requests  for  formulas  for 
mixtures  and  composts  that  we  will  give  a  few  simply  as  sug- 
gestions and  illustrations,  using  different  farm,  materials  and 
cheap  chemicals. 

We  give  a  variety  of  formulas,  each  to  make  about  one  ton  of 
fertilizer,  so  as  to  meet  the  requirements  of  the  different  sections 
of  the  State,  and  using,  as  far  as  possible,  whole  packages  of  the 
articles,  so  as  to  save'  weighing  or  measuring.  In  preparing 
these,  we  have  had  the  corn  and  cotton  crops  more  especially  in 
mind,  but  the  formulas  will  be  found  generally  useful. 

I.    DRY    MIXTURES. 

1.  Tankage,  ground 600  lbs. 

Acid  phosphate 600     " 

Kainite  ... 300     " 

Sulphate  of  ammonia 80     " 

Woods- mould  or  fine  rich  earth , 420     " 

Or  use  bone  meal  or  ground  fish  in  place  of  the  tankage. 

2.  N.C.  Phosphate 1000  lbs. 

Kainite 400     " 

Dissolved  bone  or  tankage 500     " 

Sulphate  of  ammonia  60  and  nitrate   of  soda  40... 100  " 

Or  100  pounds  sulphate  of  ammonia. 

3.  Acid  phosphate 800  lbs. 

Muriate  potash  100     " 

Sulphate  of  ammonia 60     " 

Finely  pulverized  manure  from  hen-house,  horse  or  cow  stables... 1040     " 

These  may  all  be  used  after  the  manner  of  commercial  fertilizers. 

II.    COMPOSTS. 

A.  N.C.  Phosphate,  containing   carbonate  of  lime  and  phosphate...  800  lbs. 

Kainite 200     " 

Stable  manure,  cotton  seed,  muck,  mould,  or  some  vegetable  matter,! 000     " 
Compost  these  together,  putting  down  in  layers  and  letting  it  lie  six  or  eight 

weeks. 
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B.  From  acid  phosphate  entirely. 

Acid  phosphate 600  lbs. 

Kainite 200     " 

20  bushels  cotton  seed  600     " 

Stable  manure  or  any  rich  earth  or   mould 600     " 

One  ton   of .. 2000     " 

Or  use  800  pounds  of  acid  phosphate  and  400  lbs.  of  kainite. 

Put  down,  best  under  shelter,  or  so  that  the  heap  will  not  be  leached,  a  layer 
of  manure  or  earth,  a  layer  of  cotton  seed  well  soaked  in  a  solution  of  kainite, 
a  layer  of  acid  phosphate,  manure  or  earth  again,  &c.  The  heap  should  be 
thoroughly  moist,  but  not  drip.  Cover  over  with  earth.  Watch  it  that  it  does 
not  heat  too  much,  and  pour  more  water  in  the  top  of  it  if  it  does.  Let  the 
heap  lie  six  or  eight  weeks.  Then  cut  down  across  the  layers  and  chop 
together.     Can  use,  according  to  desire,  500  to  2,000  pounds  per  acre. 

The  other  composts  above  are  to  be  treated  in  a  similar  manner. 

FOR    TOBACCO. 

1.  Mixtures. — A.  For  a  high  grade  fertilizer,  mix  : 

Acid  phosphate 900  lbs. 

Ground  tankage  or  fish  scrap 800    " 

Sulphate  of  ammonia 60    " 

Nitrate  of  soda 40    " 

"Pure  sulphate  of  potash" 200    " 

Or  use  bone  meal,  in  which  case,  however,  as  this  does  not  contain  as  much 
ammonia  as  tankage  and  fish  scrap,  you  must  use  eighty  pounds  more  of  sul- 
phate of  ammonia. 

On  the  farm  it  will  probably  be  better  to  mix  the  above  with  an  equal 
amount  of  woods-mould  or  fine  rich  earth. 

B.  Using  cotton  seed  meal  : 

Cotton  seed  meal 400  lbs. 

Sulphate  of  ammonia 60    " 

Acid  phosphate  or  dissolved  bone 600    " 

Kainite 400   " 

North  Carolina  Phosphate ...  540    " 

In  B  it  will  be  better,  to  insure  bright  tobacco,  to  use,  instead  of  the  kainite 

150  pounds  "  pure  sulphate  of  potash"   or  "  high  grade"  sulphate  of  potash. 

2.  Composts. — Prepare  as  for  cotton  : 

(1).  Fine  horse  or  cow  manure,  rich   mould  or  similar  material,  900  lbs. 

Acid  phosphate  or  dissolved  bone 600    " 

High  grade  sulphate  potash 150    " 

Bone  meal,  fish  scrap  or  tankage 350    " 

Sprinkle  each  layer  with  water  and  let  lie  for  a  month. 
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(2).  A  cheap  compost: 

Acid  phosphate 200  lbs. 

North  Carolina  Phosphate . 600    " 

Kainite 200    " 

Cotton  seed,  stable  manure  or  mould 1000    " 

ANALYSES   OF    FARM    MANURES. 

As  an  encouragement  and  aid  to  farmers  in  preparing  their 
own  manures  at  home,  the  Station  will  determine  the  per  cent- 
ages  of  the  chief  valuable  ingredients  in  samples  of  farm  com- 
posts and  mixtures,  if  the  samples  are  taken  according  to  direc- 
tions, which  will  be  sent. 

During  the  past  year  the  following  analyses  of  such  samples 
have  been  made : 

35S9.  From  N.  W.  Crawford,  Elizabeth  City.  Mr.  Crawford  gives  the  for- 
mula approximately  from  memory,  he  says,  as  follows  : 

1  Cost  with 

Freight  added. 

100  lbs.  A.  A.  nitrogen $  2  08 

50  "  Sulphate  ammonia 1   75 

200  "  Pure  dissolved    raw   bone. 3  15 

400  "  Acid   phosphate : 3  50 

140  "  Kainite 85 

160  "  Land   plaster 70 

SO  "  Cottonseed   hull   ashes 45 

170  "  Hen-house  manure  

150  "  Cotton  seed  meal  ". 1  88 

50  "  Hard-wood  ashes 12 

Mr.  Crawford  estimates  the  cost  himself $15  48 

"  Us->l  it  on  early  truck,  300  lbs.  per  acre,  with  good  results." 

3659.  Potato  Fertilizer,  from  Dunn  &  Willett,  New  Bern,  "supposed  to  con- 
tain 2<j  p-i  cent,  ammonia,  5J  per  cent,  phosphoric  acid,  3J  per  cent,  potash.'' 

3660.  Cabbage  Fertilizer,  from  same,  "supposed  to  contain  4}  percent, 
ammonia,  4]  per  cent,  phosphoric  acid,  and  6  per  cent,  potash."  They  could 
not  remember  the  formulas,  but  they  were  somewhat  like  those  given  above. 

3860.     W.  R.  Mann,  Gold  Rock.     Said  to  be  made  of: 

f      f 

Earth  or  muck 600  lbs. 

Lime 100    " 

Cottonseed 600    " 

Salt ,■„ 100    " 

Stable   manure 600    " 

"  Used  on  a  gray,  sandy  soil  and  did  well." 
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3889.     R.  J.  Conyers,  Youngsville. 

3903.     W.  P.  Baugham,  Washington.     Made  from  200  lbs.  kainite,  200  lbs. 
acid  phosphate,  and  400  lbs.  cotton  seed  meal,  well  mixed. 

4130.     Compost   for   cotton,    sent    by    Ashley  Wilkins,  for   E.  Dromgoole, 
South  Gaston  : 

Per  ton. 

Acid  phosphate 1200  lbs. 

Kainite 300   " 

A.  A.  nitrogen 350   " 

Sulphate  ammonia 50    " 

Nitrate  of  soda  50   " 

Nitrate  of  potash 50   " 


2000 


Mr.  Dromgoole  writes  :  "  It  was  mixed  by  Baugh  &  Sons,  the  formula  pre- 
scribed by  me.  It  was  applied  to  cotton  at  300  lbs.  to  the  acre,  and  yielded 
results  about  equal  to  Soluble  Pacific  Guano." 
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The  Station  has  received  and  analyzed  the  following  samples 
of  marls  during  the  year  : 

3587.      W.  E.  Philips,  Battleboro.     No.  1. 

3608.     C.  M.  Hawkins,  Raleigh,  a  supposed  greensand  marl. 

3658.  Dr.  H.  O.  Hyatt,  Kinston.  Shell  marl  with  nodules.  From  a  bed 
one  to  two  feet  thick,  and  one  to  one  and  a  quarter  miles  in  extent.  The  bed  is 
south  of  Kinston  and  twelve  miles  from  the  region  explored  by  the  survey 
under  General  Lewis. 

3696.  T.  H.  Debnam,  Winton,  who  writes  that  "the  bed  is  one  hundred 
yards  from  Winton,  in  Hertford  county,  on  the  lands  of  J.  L.  Anderson,  one 
hundred  yards  from  Chowan  river.  Bed  is  about  eight  feet  below  the  surface, 
and  is  supposed  to  be  very  thick." 

3742.  Dr.  J.  S.  Devane,  Brinkland.  From  "the  west  bank  of  the  Cape  Fear 
river,  forming  part  of  the  river  bank.  It  forms  a  continuous  bed  from  Wil- 
mington to  White  Hall,  a  distance  of  sixty  or  more  miles.  It  crops  out  at 
Waccamaw  Lake  (14  miles),  and  at  Brinkland  lias  been  cut  through  in  dig- 
ging a  well.  The  darker  marl  is  from  three  to  five  feet,  resting  on  the  main 
bed,  and  is  softer  than  the  marl  under  it.  Applied  it  several  years  ago  to  a 
piece  of  land  very  poor  and  destitute  of  vegetable  matter.  The  crop  (corn) 
grew  off  well,  but  when  the  weather  got  warm  in  June,  it  all  turned  yel- 
low and  died.  This  was  corrected  by  the  addition  of  vegetable  matter.  It 
contains,  also,  coprolites  (No.  3943).  In  digging  marl  at  Indian  Wells,  the 
surface  is  painted  in  streaks  after  each  stroke  of  the  pick,  from  broken  cop- 
rolites. On  clay  soil  one  application  of  600  to  1,000  pounds  to  the  acre  has 
never  failed  to  increase  the  product  from  300  to  500  fold !"  &c. 

3742.  N.  W.  Powers,  South  Washington.  Marl  from  Pender  county,  one 
mile  from  Wilmington  &  Weldon  Railroad.  Rock  is  exposed  along  a  branch 
for  about  one  hundred  feet,  and  where  exposed  the  bed  is  about  two  feet  thick. 

3763.  E.  T.  Branch,  Enfield.  From  "  Creek  Farm,"  in  Halifax  county, 
one  mile  east  of  Enfield,  where  it  is  found  in  inexhaustible  quantities. 

3764.  John  S.  Gregory,  Halifax.  From  his  farm  on  Roanoke  river,  adjoin- 
ing town  of  Halifax.  There  is  a  long  ridge,  lying  immediately  on  Roanoke 
river. 

3767.  L.  J.  Moore,  New  Bern.  From  bed  on  farm  ;  in  inexhaustible  quan- 
tities. 

3794.     Dr.  J.  S.  Devane,  Brinkland.     Upper  formation. 

3865.  Dr.  Matt.  Moore,  Warsaw.  White  marl,  from  a  bed  in  Shakin 
creek,  Pender  county. 

3882.  T.  Ivey,  Ashpole,  N.  C.  White  shell,  from  J.  E.  Ashley's  farm,  one 
mile  from  Ashpole.     "The  bed  is  probably  four  feet  thick,  three  feet   below 
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the  surface,  and  underlies  one  acre.  The  bed  lies  above  high-water,  on  the 
banks  of  a  small  swamp,  and  has  a  great  variety  of  shells  and  some  bones. 
The  marl  decomposes  very  rapidly." 

3911.  Sent  by  John  Hinsnn,  Chadbourn.  Found  on  his  land,  two  miles 
north  of  Grists,  and  two  and  one-half  miles  from  Chadbourn,  and  on  the 
edge  of  "  Big  Canady  "  branch,  about  half  a  mile  from  its  confluence  with 
"  Dunn"  swamp.  The  blue  marl  is  four  feet  below  the  surface  and  about  two 
feet  thick;  then  comes  about  a  three-foot  strata  of  shell  marl.  Bed  is  about 
half  a  mile  long  and  fifty  feet  wide. 

3926.     Dr.  T.  D.  Hogg,  Raleigh.     Blue  marl  from  Castle  Haynes. 

3963.  D.  Bell,  Avoca.  Bluemarlfrom  Eden  House,  near  mouth  of  Chowan 
river.     Bed  four  feet  thick  and  half-mile  long.     Below  yellow  marl  (3964). 

3964.  From  same.  Same  bed,  except  the  marl  is  yellow  and  is  above  the 
blue  marl  (3963). 

4033.  John  A.  Jackson,  Vanceboro,  who  writes  that  the  "  marl  is  from  the 
land  of  Mrs.  Sarah  E.  Satterthwaite,  three  miles  from  Vanceboro,  and  situ- 
ated on  Swift  creek.  It  is  from  four  to  six  feet  below  the  surface,  and  has  been 
dug  to  twelve  feet  in  depth  without  reaching  the  bottom.  It  is  known  to 
extend  up  the  creek  for  two  miles  and  is  supposed  to  extend  further." 

4165.     W.  L.  Hill,  Warsaw. 

4181.  Sent  by  A.  E.  Harper,  Kingsboro,  who  writes  that  "  the  marl  is  from 
the  lands  of  Hon.  W.  R.  Cox,  known  as  Poke  Island  Farm,  which  is  located 
two  hundred  yards  from  the  Tar  river,  on  the  south  side  of  it,  and  half  a  mile 
from  the  Rocky  Mount  and  Tarboro  road,  and  one  and  a  half  miles  from 
Kingsboro  P.  O.  The  bed  is  known  to  extend  about  twenty-seven  to  thirty 
feet,  is  six  feet  thick,  and  four  feet  below  the  surface." 

4203.  H.  Winstead,  Toisnot.  Three  miles  west  of  Toisnot,  on  Town  Creek 
swamp,  near  country  road  lea  ling  from  Tarboro  to  Raleigh. 

4204.  Colonel  J.  Y.  Bryce,  Charlotte.  From  the  farm  of  P.  Fenneth, 
Craven  county. 

4217.  Joe  M.  Dixon,  Johnson's  Mills.  White  marl,  from  Jas.  A.  Stokes' 
land. 

4219.  Sent  by  Maj.  R.  S.  Tucker,  Raleigh,  from  his  farm  at  Pactolus,  Pitt 
county.  Bed  is  two  feet  below  the  surface;  thickness  unknown.  Is  situated  on 
Grindel  creek,  and  is  under  the  surface  on  the  entire  north  side  of  the  creek. 
Is  one  mile  north  of  Pactolus  Landing  on  Tar  river.     Bed  is  half  a  mile  wide. 

4220.  Sent  by  same  from  his  farm  near  Pactolus,  Pitt  county  ;  is  two  and 
a  half  to  four  feet  below  the  surface,  on  land  known  as  the  Robh'eld.  It  is 
found  on  the  Tar  river,  where  the  high  and  low  river  lands  meet,  and  has 
been  found  at  different  places,  where  excavations  have  been  made,  for  half  a 
mile  up  and  down  the  river. 

4221.  Sent  by  same,  from  the  farm  of  R.  R.  Fleming,  on  Tranter's  creek, 
Pitt  county,  near  the  road  leading  from  Pactolus  to  Washington,  and  is  found 
in  beds  similar  to  the  above  beds  of  Maj.  Tucker. 

4222.  C.  H.  Blocker,  Tarboro,  from  Fishing  creek,  Edgecombe  county, 
No.  1,  soft,  bed  ten  feet  thick. 
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4223.  Sent  by  same,  from  same  bed,  No.  2,  with  white  shells. 

4224.  Sent  by  same,  from  same  bed,  No.  3,  with  lumps  of  bone. 

4225.  E.  B.  Hodges,  Tarboro.     White  shell  marl. 

4226.  Sent  by  same. 
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Note. — The  following  limestones  and  limes  have  been  ana- 
lyzed : 

4023.  Limestone,  from  farm  of  Dr.  L.  H.  Hill,  near  Germantown,  Stokes 
county. 

4215.     Marble,  from  W.  A.  Lash,  Walnut  Cove. 

3928.  Gas  lime,  used  in  gas  purifiers  by  Charlotte  Gas  Light  Co.  Sample 
sent  by  D.  E.  Linton,  Superintendent. 
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PHOSPHATES. 


3743.  From  J.  S.  Devane,  Brinkland.  Found  in  marl  No.  3742.  These 
are  numerous  in  the  marl  at  Indian  Wells  landing. 

3753.  Supposed  phosphates  from  French  Bros.,  Rocky  Point,  Pender 
county.     A  ledge,  not  a  conglomerate,  composed  mostly  of  carbonate  of  lime 

3766.     Ground  S.  C.  Rock,  sent  by  W.  D.  Lathrop  &  Co.,  Elizabeth  City. 

3772.  Dr.  A.  B.  Nobles,  Tarboro.     A  brown  rock. 

3773.  Same.     Grey  rock. 

3774.  Same.     White  rock. 

3775.  N.  C.  Phosphate  Co.,  Raleigh.     Ground  at  company's  works. 
3795.     T.  Ivey,  Ashpole.     Ground    at   N.   C.  Phosphate  Co.'s  works,  Ral- 
eigh. 

3854.  Dr.  T.  D.  Hogg,  Raleigh.  Floats,  prepared  at  N.  C.  Phosphate 
Co.'s  works,  Raleigh. 

3930.  From  N.  C.  Phosphate  Co.,  Raleigh.  From  Castle  Haynes.  These 
were  loose  nodules,  said  to  come  from  underneath  the  conglomerate  bed  and 
form  several  feet  in  thickness. 

4233.  Dr.  J.  L.  Nicholson,  Richlands.  From  Barry  plantation,  a  few 
miles  east  of  Richlands.  Bed  supposed  to  underlie  two  or  three  hundred 
acres,  and  from  one  to  three  feet  thick . 

4234.  C,  M.  Hawkins,  Raleigh.     No.  4. 

4235.  C.  M.  Hawkins,  Raleigh.    No.  2. 
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SENDER   AND    ADDRESS. 


J.  S.  Devane,  Brinkland 

French  Bros.,  Rocky  Point... 
W.  D.  Lathrop  &  Co.,  E.  City, 
Dr.  A.  B.  Nobles,  Tarboro 


N.  C.  Phosphate  Co.,  Raleigh. 

T.  Ivey,  Ashpole 

Dr.  T.  D.  Hogg,  Raleigh  

N.  C.  Phosphate  Co.,  Raleigh 
Dr.  J.  L.  Nicholson, Richlands 
C.  M.  Hawkins,  Raleigh 
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THE   WEATHER    SERVICE. 


The  manner  in  which  the  State  Weather  Service  became  con- 
nected with  the  Station  has  been  explained  in  the  introduction 
to  this  report. 

A  State  weather  service  has  a  twofold  duty : 

1st.  The  collection  of  accurate,  detailed  weather  statistics  for 
the  territory  of  a  State;  and  2d,  the  dissemination  of  practical 
information,    weather    "  indications/'    and    frost    or    cold-wave 


warnings. 


The  profession  of  farming  is  more  interested  in  the  weather 
than  any  other;  and  forecasts  of  the  weather  for  twenty-four  or 
forty-eight  hours  ahead  wijl  determine  the  commonest  every-day 
operations  on  the  farm. 

Besides  these  ordinary  benefits,  which  everybody  will  appre- 
ciate, North  Carolina  has  unusually  large  interests  in  crops 
which  frosts  and  freezes  can  destroy,  and  which  may  be  saved 
if  only  a  half  a  day's  warning  of  cold  is  given.  Our  tobacco, 
truck  and  fruit  interests  have  been  frequently  damaged  to  the 
extent  of  from  one-fourth  to  one-half  of  the  whole,  by  .  sudden 
frosts  or  freezes,  of  which  our  farmers  had  no  warnings. 

It  would  seem  eminently  appropriate  that  the  Agricultural 
Department  of  the  State  should  undertake  to  collect  these  statis- 
tics and  to  give  out  this  important  information.  Through  the 
agency  of  the  Agricultural  Experiment  Station  the  Department 
has  undertaken  this  work,  and  intends  to  push  it  just  as  far  as  the 
facilities  of  communication  will  permit. 

Some  of  the  immediate  benefits  of  the  State  Weather  Service 
may  only  be  briefly  touched  upon  here. 

1.  It  will  bring  the  benefits  of  the  weather  "indications," 
" cold-wave"  warnings,  etc.,  of  the  United  States  Signal  Office 
to  bear  directly  upon  the  interests  and  daily  lives  of  a  great 
many  of  our  people,  and  secure  for  them  whatever  benefits  there 
may  be  in  them. 
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2.  The  weather  service  will  be  the  means  of  securing  a  much 
better  knowledge  of  the  meteorology  of  our  State,  which  will  be 
valuable  in  more  ways  than  can  be  named  here. 

3.  It  will  give  the  people  of  all  parts  of  the  State  reliable 
standards  for  temperature,  rain-fall,  humidity,  wind-velocity, 
etc.,  which  are  sources  of  varied,  useful  information. 

4.  It  will  put  within  the  reach  of  local  agricultural  clubs  and 
individual  farmers  the  means  of  accurate  observations  upon  the 
relations  of  the  weather  to  our  crops.  Without  a  weather  record 
in  figures,  our  conceptions  of  what  the  weather  was  during  any 
particular  season  are  sure  to  be  very  unreliable. 

5.  It  will  educate  the  people  at  large  on  the  subjects  in  science 
which  have  the  most  important  bearing  upon  their  interests, 
comfort  and  lives. 

The  distribution  of  weather  reports  commenced  on  one  rail- 
road on  October  8th,  and  was  extended  to  all  the  railroads  in 
the  State  before  January  1st,  1887. 

The  Weather  Station  started  operations  at  the  Experiment 
Farm  on  the  1st  of  December.  The  meteorological  work,  for- 
merly conducted  at  the  farm,  included  studies  of  the  air  and  soil 
temperatures,  the  moisture  in  the  soil,  and  a  record  of  sunshine. 
To  this  has  now  been  added  the  regular  work  of  a  full  Signal 
Station. 

The  State  Weather  Service  is  an  organization  of  the  railroads 
and  of  voluntary  observers  and  signal  men  throughout  the  State 
of  North  Carolina,  co-operating  with  the  United  States  Signal 
Service  and  this  Experiment  Station. 

WEATHER   SIGNALS. 

The  daily  weather  indications  and  "  cold- wave"  warnings  sent 
to  the  central  office  at  Raleigh  from  the  Signal  Office  at  Wash- 
ington are  distributed  to  all  the  telegraph  and  some  telephone 
stations  in  North  Carolina.  These  reports  are  posted  up  on  bul- 
letin-boards or  published  by  signal  flags. 

At  present  all  the  railroads  in  the  .State  are  co-operating  with 
the  State  in  the  extension   of  this  work.     The  managers  and 
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superintendents  of  railroads  operating  in  North  Carolina  werer 
without  exception,  prompt  to  appreciate  the  advantages  which 
Would  follow  to  their  lines  and  their  patrons  from  the  distribu- 
tion and  publication  of  the  weather  warnings.  The  railroad 
lines  named  below  receive  the  weather  and  temperature  and  cold- 
wave  warnings  from  our  signal  service,  and  use  them  on  their 
own  account  and  for  the  benefit  of  their  business.  For  their 
intelligent  appreciation  of  this  matter,  and  for  their  public  spirit 
in  co-operating  with  us,  the  State  Weather  Service  is  under  great 
obligations  to  these  railroad  companies. 

KAILROAD   COMPANIES   CO-OPERATING   WITH   THE   WEATHER   SERVICE. 

The  Seaboard  Air-Line  system,  comprising  the  Raleigh  &  Gaston  division,  Raleigh 
&  Augusta  division  and  the  Carolina  Central  division,  with  44  stations  and 
3  private  telegraph  stations  connecting  therewith. 

The  Piedmont  Air-Line  system,  comprising  the  Richmond  &  Danville  division, 
with  15  stations  ;  the  North  Carolina  division,  with  14  stations  ;  the  Western 
North  Carolina  division,  with  25  stations  ;  the  Charlotte  &  Columbia  division, 
with  4  stations  ;  the  Atlanta  &  Charlotte  Air-Line,  with  three  stations. 

The  Atlantic  &  North  Carolina  Railroad,  with  6  stations. 

The  Atlantic  Coast  Line  and  branches,  with  32  stations,  1  private  line  station  con- 
necting. 

The  Cape  Fear  <fc  Yadkin  Valley  Railroad,  with  16  stations. 

The  Norfolk  Southern  Railroad,  with  3  stations. 

The  Tarboro,  Greenville  &  Washington  Telegraph  Co.,  with  8  stations. 

This  is  a  total  of  175  stations  in   North  Carolina  reached  by 
means  of  these  lines. 

SIGNAL   STATIONS. 

Stations  having  flags  and  the   necessary  facilities  for  display- 
ing them  are  designated  Signal  Stations. 

LIST   OP   SIGNAL   STATIONS. 


NAME    OF    STATION. 

NAME    OF    COUNTY. 

DISPLAYED   BY 

Asheville 

Buncombe 

Battery  Park  Sig.  Station. 
H.  E.  Strudwick. 

Sampson 

Clinton 

W.  L.  Faison. 

Company  Shops 

Alamance 

J.  «A.  Turrentine. 

Croniy 

Columbus 

Acme  Manufacturing  Co. 
Prof.  C.  C.  Norwood 

Davidson  College 

Mecklenburg 

Durham 

Durham 

H.  N.  Snow. 

Fayetteville 

Cumberland 

Rose  &  Leak. 

Gibson 

Richmond 

W.  H.  Morrison. 

Goldsboro 

Wayne 

J.  A.  Bonitz. 

Pitt 

D.  J.  Whichard. 
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LIST    OF    SIGNAL    STATIONS — (CONTINUED). 


NAME    OF    STATION. 


Henderson 

Hickory 

High  Point 

Jonesboro 

King's  Mountain 

Kiuston 

Lenoir 

Marion 

Middleburg- 

Monroe 

New  Bern 

Oxford 

Parkwood 

Pittsboro 

Raleigh   ( city) 

"        (Shaw.  University).. . 

"        (Experiment  Farm).. 

Reidsville 

Rockingham 

Salisbury 

Selma 

Shoe  Heel 

Shelby 

Smithfield 

Statesville 

Tarboro 

Wake  Forest 

Washington „ 

Weldon 

Winston 


NAME    OF    COUNTY, 


Vance 

Catawba. . , 
Guilford  . . 
Moore .... 
Cleveland 
Lenoir 
Caldwell  . . 
McDowell. 

Vatjce 

Union. 
Craven. . . . 

Granville. . 
Moore. 
Chatham. . 
Wake 


Rockingham 
Richmond. . . 

Rowan 

Johnston 

Robeson . 

Cleveland. . . 
Johnston. . . . 

Iredell 

Edgecombe  . 

Wake 

Beaufort 

Halifax 

Forsyth 


DISPLAYED   BY 


J.  L.  Curren. 

0.  M.  Royster. 

Chief  of    Police  Hoffman. 
A.  A.  F.  Seawell,  Jr. 

1.  W.  Garrett. 

R.  F.  Whitehurst. 

J.  M.  Bernhardt. 

W.  J.  Craig. 

L.  B.   Yancey. 

T.  M.  Brown. 

A.  &.  N.  C.  R.  R.,  William 

Dunn,  Agent. 
W.  H.  White. 
N.  C.  Mill  Stone  Co. 
Wm.  R.  Hunter. 
Police  Department. 
Dr.  H.  M.  Tupper. 
W.  O.  Bailey. 
George  R.  Quincey. 
W.  E.  Shortridge/ 
W.  S.  Frost. 
H.  W.  Harris. 
Dr.  J.  D.  Croom. 
Fullenwider  Bros. 
J.  W.  Morris. 
J.  L.  Scales. 
E.  V.  Zoeller. 
Prof.  W.  G.  Simmons. 
Mr.  Lipscomb. 
H.  S.  S.  Cooper. 
Smith  &  Brown. 


OBSERVING   STATIONS. 


The  important  work  of  collecting  meteorological  statistics  is 
carried  on  by  the  voluntary  assistance  of  thirty  observers  scat- 
tered pretty  well  throughout  the  State  from  east  to  west,  with 
the  additional  information  obtained  from  the  reports  of  eleven 
regular  signal  service  observers  located  in  this  and  the  adjacent 
territory  of  other  States. 

As  the  State  Weather  Service  is  a  purely  voluntary  associa- 
tion, without  available  funds  for  the  purchase  of  meteorological 
instruments,  we  find  it  necessary  to  appeal  to  the  generosity  and 
public  spirit  of  representative  citizens  in  each  town  and  commu- 
nity where  we  hope  to  establish  a  local  observing  station.  Agree- 
able to  our  expectations,  and  much  to  the  credit  of  the  friends 
of  the  Service,  these  appeals  have  met  with  prompt  and  ready 
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responses  in  nearly  every  ease,  and  twenty-two  stations  have 
been  fully  equipped  with  instruments  as  below.  Three  stations 
already  had  the  equipment,  and  five  have  been  only  partially  sup- 
plied. The  full  set  of  instruments  for  voluntary  observers  con- 
sists of  maximum  registering  thermometer,  minimum  register- 
ing thermometer,  dry  bulb  thermometer,  wet  bulb  thermometer, 
and  rain-gauge  with  overflow  and  measuring-stick.  All  the 
new  instruments  are  of  H.  J.  Green's  best  make,  and  were  cor- 
rected at  Washington. 

OBSERVING    STATIONS. 


NAME    OF    STATION. 


Asheville  (Battery  Park  Sig.  Station) 

Companv  Shops 

Chapel  Hill 

Davidson  College 

Durham 

Goldsboro 

Greenville 

Henderson 

Hickory 

High  Point 

Jonesboro 

King's  Mountain 

Kinston 

Lenoir 

Marion 

Monroe 

Mount  Pleasant 

New  Bern 

Oxford 

Parkwood 

Raleigh  (Experiment  Farm) 

Reidsville 

Salisbury 

Shoe  Heel 

Salem 

Tarboro 

Wake  Forest 

Weldon 

Washington 

Waynesville :   


NAME  OF    COUNTY.  NAME  OF  VOL.  OBSERVER. 


Buncombe.. . . 
Alamance. . . . 

Orange 

Mecklenburg. 

Durham 

Wayne 

Pitt 

Vauce 

Catawba 

Guilford 

Moore 

Cleveland 

Lenoir 

Caldwell 

McDowell. . . . 

Union 

Cabarrus 

Craven 

Granville 

Moore 

Wake 

Rockingham. . 

Rowan 

Robeson 

Forsyth 

Edgecombe... 

Wake 

Halifax 

Beaufort 

Haywood 


Asa  S.  Loomis. 

J.  A.  Turrentine. 

Prof.  J.  W.  Gore. 

Prof.  C.  C.  Norwood. 

H.  N.  Snow. 

John  R.  McMachen. 

D.  J.  Whichard. 
J.  L.  Curren. 

0.  M.  Royster. 

S.  H.  Thompson. 
A.  A.  F.  Seawell,  Jr. 

1.  W.  Garrett. 

R.  F.  Whitehurst. 
J.  M.  Bernhardt. 
W.  J.  Craig. 
T.  M.  Brown. 
H.  T.  J.  Ludwick. 
William  Dunn.' 

N.  C.  Mill  Stone  Co. 
W.  O.  Bailey. 
Prof.  T.  V.  Norcom. 
Theo.  Buerbaum. 
Dr.  J.  D.  Croom. 
Rev.  John  Clewell. 

E.  V.  Zoeller. 

Prof.  W.  G.  Simmons. 
T.  A.  Clark. 
Mr.  Lipscomb. 
W.  W.  Stringfield. 


UNITED    STATES    SIGNAL   SERVICE    OBSERVERS 

Who  furnish  copies  of  their  Reports. 

Charlotte,  N.  C James  A.   Barry Observer. 

Cape  Hatteras,  N.  C H.  W.  Olmstead 

Cape  Henry,  Va William  Davis " 

Kittyhawk,  N.  C P.  H.  Fitzmaurice 

Fort  Macon,  N.  C William   Daly 

Smithville,  N.  C F.   P.  Chaffee 

Wilmington,  N.  C W.  H.  Fallon " 

Knoxville,  Tenn H.  F.  Knabe " 

Chattanooga,  Tenn L.  M.  Pindell " 

Lynchburg  Va T.  F.   Schley 

Norfolk,  Va James  P.  Sherry, 
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We  shall  also  receive  reports  from  a  number  of  Cotton-belt 
Observers  in  North  Carolina  and  the  adjacent  States.  These 
observers  make  special  observations  during  the  growing  season 
of  the  cotton  crop. 

The  regular  observations  of  this  Service  begin  January  1st, 
1887.  With  the  stations  already  established  and  equipped,  we 
will  have  41  observers  reporting  to  us  in  January  next.  The 
meteorological  reports  from  all  the  stations  comprising  the  North 
Carolina  Weather  Service  and  these  corresponding  stations  will 
be  consolidated  and  published  in  the  Bulletin  of  the  Depart- 
ment of  Agriculture,  or  a  special  paper. 


THE  LABORATORY  AND  ITS  EQUIPMENT. 


As  the  Experiment  Station  has  become  for  the  first  time, 
during  the  year  1886,  something  like  the  complete  institution 
contemplated  by  the  law  establishing  it,  it  will  be  in  place  here 
to  notice  briefly  its  facilities  for  work. 

The  accompanying  cut  shows  the 
ground  plan  of  the  main  floor  of  the 
offices  and  laboratory  of  the  Experi- 
ment Station  in  the  Agricultural  De- 
partment  building,  on  the  N.  W. 
corner  of  Halifax  and  Edenton 
streets,  Raleigh. 

The  Station    has,  as  will  be  seen, 
ten   rooms,    with    furnace-room   and 
store-rooms  in  tl)e  cellar  underneath. 
Its  offices  are  well  furnished  with  sub- 
stantial  furniture  and  cases.      The 
sample-room    and    store-rooms    are 
conveniently    arranged    for  storing 
specimens,  chemicals  and  apparatus. 
The  laboratory,  one  large  and  one 
small,  are  models  of  convenience,  well 
lit  and  ventilated,  and  supplied  with 
every  kind  of  apparatus  and 
machinery   which   can   save 
time  and  work  and  promote 
accuracy.       The      working 
desks   of  oiled   red-oak  are 
on  the  most  approved  plan, 
and   each    one    is    supplied 
with      water,      sras,     steam 


exhaust-air  for  the  filters, 
and  compressed  air  for  the 
blast-lamps.  The  labora- 
tory contains  the  usual  fixed 
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apparatus,  such  as  steam-baths,  drying  chambers,  hoods,  distilled 
water  apparatus  and  hot  water  apparatus.  One  boiler  pumps 
our  water  and  supplies  steam  for  drying  chambers,  distilling, 
heating  water,  &c.  There  are  a  crucible  and  muffle  furnace, 
and  gas  combustion  and  blast  furnaces.  The  laboratory  is  also 
supplied  with  a  complete  equipment  of  apparatus,  such  as: 
three  of  Becker's  balances,  a  spectroscope,  polariscope,  micro- 
scope, SprengePs  pumps,  a  full  set  of  volumetric  apparatus,  &c. 
The  Station  has  a  small  library,  containing  some  of  the  lead- 
ing German,  French,  English  and  American  agricultural  and 
chemical  reports  and  journals,  a  collection  of  all  kinds  of 
materials  and  chemicals  used  in  artificial  manures,  and  small  col- 
lections of  minerals  and  seeds. 


THE  EXPERIMENT  FARM 


PRELIMINARY    WORK    AND  BUILDINGS.* 

The  Experiment  Farm  is  situated  1J  miles  west  of  Raleigh, 
on  the  Hillsboro  road,  adjoining  the  State  Agricultural  Society's 
Fair-gounds,  and  comprises  ten  acres.  The  Agricultural  Soci- 
ety gives,  in  addition,  the  use,  free  of  charge,  of  about  twenty 
acres  of  their  land.  On  the  1st  of  April,  1886,  when  we  took 
charge  of  the  Farm,  a  greater  part  of  the  land  was  covered  with 
a  dense  growth  of  scrub  oak  and  blackjack,  with,  in  one  place, 
some  dwarf  pines.  It  was  said  the  land  had  not  been  under  cul- 
tivation for  from  fifteen  to  eighteen  years.  The  front  of  the 
land  facing  the  Hillsboro  road  was  very  much  cut  up  by  wagon 
tracks,  which  had  washed  out  a  foot  or  more  at  places. 

From  this  road  the  land  rises  gradually  at  an  angle  of  about 
two  degrees  towards  the  north.  About  four  hundred  feet  dis- 
tant, where  the  buildings  have  been  erected,  is  the  most  elevated 
part  of  the  Farm.  Back  of  the  buildings  the  land  slopes  down 
at  a  much  greater  angle,  and  the  surface  is  badly  washed  in  two 
places.  By  the  kindness  of  the  authorities  of  the  Penitentiary, 
especially  of  Capt.  Stamps,  the  President  of  the  Board,  and  of 
Col.  Hicks,  the  Warden,  we  were  given  the  use  of  a  large  force 
of  convicts  about  the  second  week  in  April.  We  were  enabled 
by  their  help  to  clear  the  land  of  trees  and  roots,  grade  the 
front  facing  the  Hillsboro  road,  and  put  in  post-holes  for  the 
very  substantial  fence  which  has  since  been  put  up.  Some  idea 
can  be  obtained  of  the  labor  involved  in  clearing  this  small 
tract  of  land  from  the  fact  that  we  are  charged  in  Col.  Hicks' 
report  with  twelve  hundred  and  seventy-five  days'  work  of  the 
convicts.  This,  however,  includes  some  work  on  the  excavations 
for  the  buildings,  which  was  done  later.  It  will  be  remembered 
that  in  April,  and  part  of  May,  the  season  was   extremely  cold 


*Milton  Whitney,  Superintendent  of  Farm. 
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and  wet.  This  delayed  us  greatly.  Much  of  the  time  it  was 
too  wet  even  to  move  the  trees  and  stumps,  to  say  nothing  of 
plowing  the  land.  These,  and  many  other  causes  combined, 
delayed  us   to   a  very  serious  extent  in  our  work. 

No  one  who  has  not  had  practical  experience  in  the  organiza- 
tion of  such  an  institution  and  in  planning  and  arranging 
such  experimental  work  can  conceive  of  the  vast  amount  of 
labor  and  responsibility  attending  it.  Sir  John  Bennett 
Lawes,  in  a  letter  congratulating  the  Director  upon  start- 
ing this  new  work,  suggests  that  we  lay  the  land  off  in  a 
hundred  plots  of  one-tenth  acre  each,  or  such  a  number 
as,  taking  out  the  roads  and  walks  between  the  plots,  the  space 
will  allow,  and  putting  the  whole  down  in  permanent  ex- 
periments. The  writer  goes  on  to  give  more  valuable  advice, 
advising  not  to  apply  manure  to  any  of  the  land  for  one  or  two 
years,  but  to  plant  one  crop  uniformly  on  the  whole  unmanured, 
that  we  may  obtain  an  idea  of  the  natural  fertility  of  the  land,  and 
know  what  part  of  our  future  results  are  due  to  the  diiferences 
in  the  soil,  and  what  to  the  fertilizers  we  may  add  to  the  land. 
Theoretically,  his  plan  of  dividing  the  land  up  into  certain  plots 
and  putting  them  in  permanent  experiments  on  questions  of 
interest  in  this  State,  seems  a  simple,  easy  and  valuable  plan  of 
action  ;  but  practically,  the  Farm  land  was  in  such  a  condition, 
the  surface  so  undulating  and  having  so  many  different  expos- 
ures, with  at  least  four  or  five  different  characters  of  soil  and 
subsoil,  that  it  has  been  much  more  serious  and  difficult  to  plan 
the  experiments  to  insure  the  results  being  trustworthy  and  of 
value,  than  one  could  believe  who  is  unacquainted  with  the 
requirements  of  the  work. 

We  made  at  first  a  very  careful  examination  of  the  soil  and 
subsoil  on  different  parts  of  the  Farm.  The  land  seemed  natu- 
rally divided  into  certain  distinct  areas. 

The  front  facing  on  the  Hillsboro  road,  in  which  the  roads,  ruts 
and  washes  had  been  filled  up  and  the  whole  graded  for  a  dis- 
tance of  about  seventy  feet  back  from  the  road,  was  evidently 
not  suited   for  comparative    plot    experiments   with    fertilizers. 
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This  has  been  laid  off  in  plots  of  one-thirtieth  of  an  acre  each, 
and  fifteen  of  what  are  believed  to  be  onr  most  valuable  grasses 
and  clovers  for  hay  and  pastures  seeded  down.  The  list  com- 
prises orchard  grass,  timothy,  red  top,  tall  meadow  oat  grass, 
meadow  fescue,  fowl  meadow,  English  rye  grass,  Italian  rye 
grass,  Kentucky  blue  grass,  Texas  blue  grass,  Johnson,  crab  and 
Bermuda  grasses,  lucerne  and  red  clover. 

This  land  has  been  uniformly  well  enriched,  and  it  is  our  aim 
to  show  the  grasses  side  by  side,  under  the  most  perfect  treat- 
ment of  manuring  and  cultivation. 

Beyond  this  is  a  tract  of  about  one  and  one-half  acres  of 
apparently  uniform  fertility,  on  which  was  grown  ten  varieties  of 
tobacco  in  rows  running  the  whole  length  of  the  plot,  and  with- 
out any  manure  or  fertilizer,  that  we  might  judge  of  the  even 
character  of  the  yield  to  be  expected  from  different  portions  of 
the  field.  Owing  to  the  lateness  of  the  season  and  the  difficulty 
of  obtaining  the  plants,  the  crop  did  not  amount  to  much.  Ad- 
joining this  land  is  a  small  plot  of  about  three-quarters  of  an 
acre,  of  apparently  one  uniform  fertility,  which,  owing  to  the 
general  confusion  of  building,  could  not  be  put  under  cultiva- 
tion till  fall,  when  it  was  seeded  down  in  barley,  without  manure, 
preparatory  to  laying  it  off  in  experimental  plots. 

We  have  carefully  watched  and  noted  through  the  year 
the  character  of  the  soil  of  these  different  plots,  the  exposure, 
the  character  of  the  natural  growth  of  trees  which  we  found  here, 
and  of  weeds,  and  when  we  had  an  opportunity,  the  amount  and 
character  of  yield  in  crops.  We  have  carefully  abstained  from 
the  use  of  fertilizers  of  any  kind  in  those  portions  of  the  land 
which  it  was  expected  would  be  used  in  comparative  plot  experi- 
ments, and  the  results  so  far  obtained  not  only  show  the  wisdom 
of  this  proceeding,  but  make  it  seem  very  desirable  in  the  case 
of  two  or  more  of  the  fields,  that  at  least  another  year  be  spent 
in  this  preliminary  work  of  obtaining  a  check  on  our  future 
results. 

From  the  results  obtained  this  year  on  the  tobacco  land  it 
would  seem  very  desirable,  before  more  accurate  experiments  are 
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carried  on,  that  plots  be  laid  off  and  a  crop  planted  in  each  under 
a  uniform  treatment,  the  yield  from  each  being  determined  as  in 
actual  plot  experiments. 

The  public,  however,  are  very  impatient  of  any  such  slow 
but  accurate  work.  They  do  not  realize  that  from  the  very  com- 
plex, and  but  slightly  understood,  character  of  the  soil,  and  of 
the  various  conditions  of  plant  growth,  that  comparative  results 
in  the  average  soil  are  valuable  in  proportion,  either  to  the  num- 
ber of  years  they  have  been  carried  on — and  we  think  this  about 
the  only  way  they  are  practically  valuable — or,  in  the  proportion 
to  the  number  of  times  the  results  are  duplicated.  Will  it,  then, 
be  safe  to  draw  practical  inferences  from  results  obtained  on  land 
which  has  been  shown  this  present  year  to  be  very  uniformly 
fertile  ?  Take  two  plots,  for  instance,  with  the  same  crop,  under 
the  same  treatment,  let  the  yield  of  one  be  twice  as  great  as  that 
of  the  other.  If  now  we  vary  the  treatment  which  each  receives 
next  year,  with  all  the  differences  of  climate,  with  the  differences 
in  temperature,  rain-fall,  sunshine,  &c,  will  it  be  just  to  assume 
that  if  the  same  treatment  had  been  pursued  on  both,  that  the 
difference  in  yield  between  the  two  plots  would  have  been  the 
same  as  for  the  year  previous,  and  apply  such  a  correction  to  the 
yield  obtained  under  different  treatment?  Evidently  not;  and 
yet  such  are  the  conditions  upon  which  we  are  called  to  decide, 
as  some  of  our  duplicate  plots  have  yielded  results  three  or 
four  times  larger  than  others,  nearly  adjacent  and  under  as 
nearly  as  possible  the  same  conditions  of  culture. 

The  rest  of  the  experimental  work  that  has  been  carried  on 
in  the  field  has  been  on  the  land  of  the  State  Agricultural 
Society  and  will  be  described  under  its  appropriate  head. 

The  spot  selected  for  the  buildings  is  the  highest  on  the  Farm, 
and  on  the  site  of  an  old  building  removed  years  ago.  On  the 
land  was  evidently  at  one  time  a  garden,  giving  us  very  good 
soil  for  the  lawn,  &c.  On  the  west  side  the  land  slopes  away 
so  rapidly  that  we  had  to  run  some  farm  terraces  to  prevent 
washing,  and  this  will  be  used  as  a  vegetable  garden  in  the  future. 
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At  another  place,  on  the  other  side  of  the  stable  from  this,  differ- 
ent methods  of  side-hill  ditching  will  be  shown  on  land  reserved 
for  forage  crops  for  the  farm  stock. 

THE    BUILDINGS. 

The  contract  for  the  erection  of  the  two  principal  buildings 
was  awarded  to  Messrs.  Ellington  &  Royster,  except  the  excava- 
tions for  the  basement  and  foundation  walls,  which  was  done  by 
convicts. 

The  buildings  were  so  far  completed  at  the  meeting  of  the 
Board  of  Agriculture,  on  July  22d,  that  the  corner-stone  of  the 
laboratory  and  work-rooms  was  laid  by  the  Governor,  assisted  by 
the  Grand  Master  of  Masons,  with  appropriate  ceremonies. 

The  work-rooms  were  finished  and  occupied  by  the  middle  of 
October,  and  the  cottage  about  two  months  later.  The  work- 
rooms consist  of  a  main  room,  where  the  general  laboratory  work 
is  performed,  as  in  the  examination  of  soils,  products  of  the 
farm,  and  such  other  work,  which  from  its  nature  cannot  conven- 
iently be  done  in  the  laboratory  of  the  Station  in  Raleigh. 
Adjoining  this  are  the  three  smaller  rooms.  One  of  these  can 
be  made  perfectly  dark  at  any  time,  and  is  to  be  used  as  a  pho- 
tographic room,  photography  being  a  very  important  aid  in 
keeping  many  of  the  records  of  our  experimental  work. 

In  this  room  also  are  kept  the  samples  of  soil,  of  which  we 
have  a  great  number,  taken  both  from  our  own  farm  and  from 
different  typical  sections  of  the  State,  in  air-tight  glass-jars,  seeds 
for  the  Farm  and  those  sent  in  for  examination,  etc.  Here  are 
also  kept  samples  of  some  of  the  Farm  products  which  have 
been,  or  will  be,  analyzed. 

The  next  room  is  used  as  an  office  by  the  weather  observer, 
detailed  by  the  Chief  Signal  Officer  to  assist  in  the  organization 
and  management  of  the  State  Weather  Service.  Some  of  his 
instruments  are  kept  here. 

The  next  room  is  a  potting-room  or  small  laboratory,  where 
the  different  soils  are  prepared  for  experiments  in  pots,  which  are 
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carried  on  in  the  plant-house.  Here,  also,  the  solutions  are  made 
up  and  kept  for  water  culture  and  sand  culture,  in  which  experi- 
ments are  made  on  plants  growing  in  pure  sand  or  pure  water 
with  the  addition  of  plant  food,  the  amount  and  kind  of  which 
is  entirely  under  our  control.  Overhead  there  is  storage  room 
for  many  things. 

In  the  basement  are  several  rooms.  One  with  a  carpenter's 
bench  and  tools,  for  making  repairs,  on  the  farm;  another,  to 
keep  the  farm  tools  in  ;  another,  for  the  root  cellar,  while  a  boiler 
for  the  plant-house  stands  directly  under  the   potting-room. 

Opening  out  from  the  potting-room,  on  the  south  side  of  and 
in  front  of  all  the  buildings,  is  the  plant-house.  This  was 
designed  by  the  writer  especially  for  this  work  of  experimenting 
with  plants,  three  years  ago,  with  the  help  and  advice  of  Prof. 
S.  W.  Johnson  of  the  Connecticut  Agricultural  Experiment 
Station,  and  after  seeing  and  consulting  with  a  number  of  experts, 
and  visiting  the  principal  greenhouses  of  New  York  and  Boston. 

The  object  in  constructing  such  a  plant-house  is  to  provide  a 
place  where  all  the  conditions  of  plant  growth,  including  light 
and  heat,  can  be  most  perfectly  controlled.  One  can  then  use 
the  house  either  to  produce  a  known  and  artificial  climate,  as 
it  were,  and  observe  the  development  of  the  plants  under,  for 
instance,  perfect  climatic  conditions,  or,  it  may  be  used  only  in 
case  of  storm  and  as  a  protection  from  the  dews,  winds  or  possible 
accidents  of  the  night  and  during  cold  weather. 

The  main  point  in  the  construction  of  a  house  for  this  pur- 
pose was  to  have  a  minimum  amount  of  shadow,  as  it  is  specially 
undesirable  that  one  plant  should  be  in  shadow  at  a  certain 
time  each  day  while  a  neighboring  plant  will  be  in  full  sunlight. 
To  secure  this  absence  of  shadow  the  rafters  are  very  small,  only 
seven-eighths  by  one  and  one- fourth  inches,  rabetted  a  quarter  of 
an  inch  to  receive  the  glass.  They  are  made  of  white  pine,  and  are 
thoroughly  braced  with  two  iron  purlines  on  each  side  and  with 
a  number  of  half-inch  iron  gas-pipes.  On  each  side  of  the 
ridge-pole  are  ventilating  sashes  which,  when  raised,  give  a  con- 
tinuous opening,  except  for  the  rafters,  the  entire  length  of  the 
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building.  The  glass  is  double  thick,  first  quality  French  sheet, 
that  on  the  body  of  the  roof  being  twenty  inches  wide,  giving  a 
very  light  but  at  the  same  time,  it  is  believed,  a  very  substantial 
covering  for  the  plants. 

The  walls  are  of  brick,  eleven  inches  thick,  containing  an  air 
space  of  three  inches.  To  this  wall  the  wood  work  of  the  struc- 
ture is  securely  bolted.  The  lower  sashes,  between  the  roof  and 
the  brick  wall,  have  eighteen  by  twenty-four  inch  glass,  and  are 
fixed,  there  being  no  bottom  ventilation. 

The  south  end  of  the  building  has  two  glass  doors,  through 
which  two  small  railroad  tracks  pass,  on  which  run  four  tables 
on  wheels.  These  tables  are  for  the  experimental  plants  in  jars, 
and  are  designed  to  allow  of  the  plants  being  run  out  of  the 
house  into  the  open  air  and  being  pushed  back  under  shelter  at 
niofht,  or  in  storms  of  wind  or  rain. 

The  plant-house  is  twenty-six  feet  long  by  fifteen  and  a  half  feet 
inside ;  and  is  so  arranged  that,  if  desirable  in  summer,  the  track 
can  be  lowered  and  the  plants  run  out  in  a  trench  well  grassed  on 
either  side,  and  kept  watered  to  reduce  the  temperature.  During 
the  winter  the  plant-house  is  heated  by  hot  water  flowing  through 
four-inch  iron  pipes,  as  is  ordinarily  done  in  greenhouses.  The 
apparatus  was  made  by  Hitchings  &  Co.,  of  New  York. 

They  also  made  the  ventilating  apparatus,  which  enables  one  or 
all  of  the  sashes  on  one  or  both  sides,  as  we  may  wish,  to  be 
raised  by  simply  turning  a  crank  placed  beside  the  door. 

The  dwelling  is  situated  only  a  few  feet  distant  from  the 
work-rooms,  and  a  little  back  so  as  not  to  shade  the  plant-house. 

It  was  our  object  in  planning  the  cottage  to  have  a  neat,  com- 
pact and  attractive  house,  which  any  well-to-do  farmer  might 
imitate,  and  large  enough  for  a  moderate-sized  family. 

The  general  arrangement  of  the  rooms  can  be  seen  in  the  plan. 
The  house  is  a  two-story  structure,  with  kitchen  extension,  the 
sides  shingled  down  as  far  as  the  top  of  the  second-story  win- 
dows. The  roof  was  painted  with  a  metallic  paint  mixed  in 
cotton-seed  oil,  which  gave  a  very  cheap,  and,  so  far  as  we  can 
see,  durable  paint  for  outside  work. 
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The  inside  wood  work  was  finished  off  in  imitation  of 
cherry,  being  stained  and  varnished  with  two  coats.  This  makes 
the  house  brighter  and  seems  more  attractive  than  paint.  The 
walls,  instead  of  being  whitewashed,  had  two  coats  of  alabastine, 
in  several  tints. 

The  stable  is  not  yet  completed,  but  it  is  believed  it  will  be 
compact,  and  conveniently  arranged  for  an  average-sized  farm. 
The  building  is  so  arranged  that  three  or  four  more  stalls  can  be 
put  in  on  the  main  floor,  or  cow  stalls,  or  sheep  or  hog-pens 
could  be  put  underneath,  as  indeed  we  purpose  doing  later.  Also, 
if.it  is  wished,  the  building  could  be  made  longer,  and  more 
room  be  made  for  stalls  in  this  way,  while  a  tool-room,  store- 
room or  large  carriage-room,  or  all  combined,  could  be  added  on 
the  side  opposite  the  shed.  The  subject  of  plans  for  conven- 
iently arranged  barns  and  stables  for  our  farmers  is  one  which 
frequently  comes  up.  We  will  have  a  good-sized,  airy  loft,  with 
a  tight  floor  to  keep  the  dust  from  falling  on  the  stock,  and  will 
keep  our  hay  and  fodder  up-stairs,  loading  in  through  a  door  in 
front  over  the  main  entrance  door,  and  will  have  a  shoot  to 
deliver  the  stuff  down -stairs  into  the  stable.  The  grain  will  be 
kept  in  bins,  which  will  be  placed  up-stairs,  if  necessary,  with 
shoots  leading  down  into  the  stable.  Other  details  can  .be  seen 
from  the  plan.  The  building  being  on  a  hill-side,  renders  it  easy 
to  have  a  good,  roomy  basement,  with  large  doors  at  the  rear, 
into  which  wagons  can  be  backed  for  manure,  fertilizers,  com- 
posts, &c. 
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Stable  at  Farm  of  N.  C.  Agricultural  Experiment  Station. 


FIELD  EXPERIMENTS. 


ON  PASTURE  AND  HAY  GRASSES. 

It  was  not  to  be  expected  that,  with  land  in  the  condition  in 
which  the  Farm  was  on  the  first  of  April,  we  should  have  many 
valuable  results  of  general  interest  from  our  experiments  in  the 
field  the  first  year.  It  will  be  at  least  a  year  yet  before  we  get 
the  land  in  good  shape  for  the  work  expected  of  us.  We  have, 
however,  made  a  beginning,  and  put  down  what  land  was  ready 
in  some  permanent  experiments  to  extend  over  a  series  of  years. 
One  portion,  as  has  been  mentioned,  has  been  put  down  in  some 
of  our  principal  grasses,  where  they  can  be  seen  by  visitors 
growing  side  by  side,  where  we  can  compare  their  habits  of 
growth,  their  yield  per  acre,  their  adaptability  to  this  climate 
and  soil,  and  pound  for  pound  their  feeding  value.  Rather 
more  than  an  acre  of  land  was  laid  off  on  part  of  the  land  of  the 
Agricultural  Society  in  one-twentieth  acre  plots,  and  put  down 
in  permanent  pasture  under  different  methods  of  preparing  the 
land,  and  different  fertilizers  and  manures.  In  arranging  for 
this  permanent  pasture,  a  mixture  of  grasses  was  selected  which 
ripens  at  different  times,  giving  grazing  from  early  spring  to 
fall.  The  grasses  all  seem  to  grow  better  when  several  are  grown 
on  the  same  land  than  when  they  are  grown  singly.  It  would 
be  an  easy  matter  for  any  farmer  to  put  down  half  an  acre,  or  a 
quarter  of  an  acre,  near  their  house  or  barn,  in  a  permanent  pas- 
ture of  this  kind  to  let  his  young  stock  run  on.  Just  let  them 
try  it,  and  if  they  have  young  stock,  or  a  cow,  and  have  only  a 
quarter  of  an  acre  in  pasture,  the  first  year  they  will  surely  be 
so  pleased  that  they  will  increase  the  area  another  year,  and  con- 
sider the  expense  as  small  compared  with  the  results.  Suppose 
several  should  send  for  seed  and  divide  it  among  them,  giving 
each  just  enough  for  a  small  plot.     Let  each  select  a  spot  of  the 
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best  land  accessible  and  apply  ground  bone  at  the  rate  of  three 
hundred,  four  hundred,  five  hundred,  or  better,  one  thousand 
pounds  per  acre,  and  two  hundred  or  three  hundred  pounds  of 
kainite;  or,  instead  of  these,  a  good  dressing  of  stable  manure 
or  yard  scrapings,  or  even  the  scrapings  of  a  compost  heap,  or 
wood  ashes  from  the  house.  Let  him  make  a  beginning,  how- 
ever small.  It  will  probably  be  large  enough  to  keep  a  calf  on? 
or  perhaps  a  cow  part  of  the  time,  and  he  will  be  pretty  sure  to 
increase  the  area.  The  kind  of  grasses  and  the  amount  of  seed 
per  acre  is  relatively  unimportant.  It  should  depend  upon  the 
uses,  whether  for  hay  (when  those  should  be  selected  which  ripen 
together),  or  for  pasture  and  grazing  (those  grasses  which  ripen 
at  different  times),  upon  the  soil,  climate,  situation,  <&c.  But 
you  will  not  go  far  wrong  if  red  clover  is  one,  or  orchard  grass, 
tall  meadow  oat  grass,  red  top,  Italian  rye  grass,  meadow  fescue, 
Kentucky  blue  grass  (in  pasture),  or  a  little  sweet  vernal  in  a  hay 
mixture,  to  give  a  pleasant  odor  to  the  hay,  are  in  your  mixtures. 
Any  or  all  of  these  could  be  used  to  good  advantage,  if  properly 
cared  for.  The  first  three  ripen  nearly  together,  and  make  an 
excellent  hay  mixture.  The  proportion  of  seed  of  each  to  sow 
is  of  comparatively  little  importance,  except  in  the  matter  of 
first  cost,  as  the  grasses  will  finally  adjust  themselves.  It  is 
better,  however,  to  give  a  good  heavy  seeding  with  all,  after 
thorough  preparation  of  the  land.  Our  own  mixture,  with  the 
quantities  used  per  acre,  is  as  follows  : 

PERMANENT   PASTURE    PER    ACRE. 

Red  clover. 10  pounds. 

Orchard  grass  10  " 

Tall  meadow  oat  grass 10  " 

Red  top 5 

Italian  rye  grass 5  " 

Meadow  fescue 5  " 

Sweet  vernal  grass 3  " 

Kentucky  blue  grass 5  " 

Yellow  oat  grass 3  " 

56       " 

5 
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HAY    PER    ACRE. 

Red  clover '. 10  pounds. 

Orchard  grass 14  " 

Tall  meadow  oat  grass 14  " 

Timothy 12  " 

Meadow  fescue 24  " 

Sweet  vernal  grass , 5  " 

Fowl  meadow  grass .'...  5  " 

Yellow  oat  grass 4  " 

88       " 

Even  the  heavy  seeding  in  this  latter  does  not  seem  very  much, 
when  just  a  tenth  of  an  acre,  say,  is  considered,  and  this  would 
make  a  very  good  beginning,  especially  for  a  permanent  pasture. 

It  seems  hardly  necessary  at  this  time  to  record  the  different 
treatments  pursued  in  our  experimental  work,  as  the  seed  were 
only  put  in  in   September. 

There  are  twenty-four  one-twentieth  acre  plots  in  permanent 
pasture,  under  twelve  different  treatments  as  tov  cultivation, 
manuring,  &c,  and  twelve  plots  of  the  same  size  in  hay  mix- 
ture. 

ON    VARIETIES    OF    COTTON    (SO-CALLED). 

Rather  more  than  an  acre  of  land  adjoining  this  was  used  this 
year  for  a  test  of  varieties  of  cotton.  We  could  not  go  exten- 
sively into  this,  but  we  selected  a  few  of  the  most  highly  recom- 
mended varieties.  They  were  really  not  all  different  varieties, 
but  by  careful  selection  and  culture  each  was  considered  to  be 
entitled  to  special  merit.  We  wished  to  see  practically  what 
advantage,  if  any,  we  would  gain  by  using  one  kind  of  seed  in 
preference  to  another.  The  land  had  a  considerable  slope,  with 
a  northern  exposure,  and  w7as  very  liable  to  wash,  in  heavy  rains, 
especially  in  the  middle.  Seeds  from  five  different  sources  were 
planted : 

1.  Peterkin,  of  which  much  has  been  said.  Seed  presented  by  R.  M.  daffy, 
Fort  Mott,  S.  C. 

2.  Some  seed  sent  by  Mr.  T.  J.  King,  Louisburg,  and  claimed  by  him  to 
have  certain  excellent  characteristics. 
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3.  Ozier  Silk,  and  4,  Peerless — both  bought  of  Mr.  James  H.  Enniss,  editor 
JV.  C.  Farmer. 

5.  Seed  presented  by  Mr.  W.  G.  Upchurch,  Raleigh. 

An  ammoniated  superphosphate  was  sowed  broadcast  over  the 
whole,  and  to  insure  that  it  was  evenly  done,  it  was  exactly 
weighed  out  for  every  two  rows  and  carefully  applied.  The  rows 
were  three  feet  apart,  and  to  secure  uniformity,  the  land  was 
checked  off  and  five  seeds  dropped  every  two  feet  in  the  row.  A 
tolerably  good  stand  was  secured  without  replanting,  and  finally 
only  one  plant  was  left  two  feet  apart  in  the  row.  Each  sample  of 
seed  was  planted  in  two  adjacent  rows  and  was  separated  from 
two  other  similar  rows  by  the  other  four  kinds,  eight  rows  in  all, 
and  besides  the  order  was  so  varied  that  the  same  kinds  were 
not  always  together.  This  gave  sixteen  double  rows  of  each, 
occupying  different  portions  of  the  field.  The  ground  could  not 
begotten  ready  to  plant  before  the  15th  of  May,  and  this,  with 
the  wet  spring,  kept  a  large  number  of  bolls,  estimated  at  fully 
one-third,  from  opening,  so  that  the  total  yield  is  of  little  value, 
and  it  may  seem  rather  unjust  to  give  the  results  at  all,  but  they 
represent  relatively  the  yield  from  each  under  like  unfavorable 
conditions  for  all. 


TEST    OF   SO-CALLED    "VARIETIES"    OF    COTTON. 


NAME  OF    COTTON    OR 
SENDER. 

ACTUAL    WEIGHT    OBTAINED 

FROM  SIXTEEN    DOUBLE 

ROWS    OF   EACH. 

CORRECTED   YIELD    PER    ACRE. 

u 

£ 

Seed  Cotton. 

Cotton    Seed. 

Seed  Cotton. 

Cotton  Seed- 

Lint  by 
difference. 

Lbs.     Oz. 

Lbs.     Oz. 

Lbs. 

Lbs. 

Lbs. 

1 

Peterkin 

212    13 
264      1% 

278      8 
275      2 
255      4 

135      4 
176    11 
185      7 
181      7 
166        % 

972 
1213 
1329 
1199 
1174 

619 

812 
885 
791 
758 

353 

9, 

T.  J.  King 

401 

3 

4 

Ozier  Silk 

Peerless 

444 
"      408 

5 

W.  G.  Upchurch... 

416 
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The  time  of  ripening  and  the  per  cent,  of  each  picked  at  the 
times  stated  is  as  follows: 


s 

NAME    OF    COTTON    OR    SENDER. 

1st  Picking, 

Oct,  7. 

Per  cent. 

2d  Picking, 

Oct.  19. 

Per  cent. 

3d  Picking, 

Nov.  1. 
Per  cent. 

4th  Picking, 

Dec.  1. 

Per  cent. 

1 

Peterkin  

3.5 
6.3 

14.5 
10.1 
10. 

15.4 
19. 
23.9 
23.2 

22. 

32. 

33.3 

30. 

31.7 

31.2 

49.1 

?, 

King 

41.6 

3 

Ozier 

31.5 

4 

Peerless 

35. 

5 

W.  G.  Upchurch 

36.8 

It  must  be  remembered,  however,  that  if  the  crop  had  been 
planted  earlier  and  all  or  more  of  the  bolls  matured,  the  yields 
might,  and  probably  would  have  been,  proportionately  different. 

The  yields  of  seed  cotton  and  cotton  seed  in  the  first  two 
columns  are  not  strictly  comparable  on  account  of  their  not  being 
exactly  the  same  stand  in  each.  For  this  reason  the  number  of 
plants  of  each  kind  were  counted  and  a  "corrected"  yield  per 
acre  given,  in  which  it  is  assumed  there  was  a  perfect  stand  of  one 
plant  every  two  feet  apart  in  rows  three  feet  wide. 

ON   SOME    NEW    FORAGE    CROPS. 

Some  different  forage  crops  of  unknown  or  doubtful  value  to 
this  State  were  grown  in  one-twentieth  acre  plots  on  the  site  of 
an  old  garden  spot  (there  had  formerly  been  two  houses  on  the 
farm  land).  Among  these  were  several  sent  out  by  the  U.  S. 
Department  of  Agriculture.  Spergulum  Maxima,  Vicira  Velosa 
Ieradella,  puff  beans  and  other  Russian  forage  crops,  and  blue 
and  yellow  lupins,  none  of  which  seemed  in  this  year's  work  to 
be  especially  worthy  of  our  further  attention.  Alsike  clover 
came  very  late  to  put  in,  and  so  far  has  not  amounted  to  much, 
under  the  conditions  which  prevailed.  Some  lucerne  or  alfalfa 
did  much  better,  was  cut  twice  and  has  stood  the  winter  well. 

We  also  put  in  some  German  millet,  millo  maize  and  sor- 
ghum for  fodder,  all  of  which  are  well  deserving  especial  atten- 
tion. 
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It  is  our  wish  to  have  growing  side  by  side  on  small  plots  all  of 
our  own  forage  plants,  under  good  treatment  and  cultivation,  in 
addition  to  those  of  doubtful  or  unknown  value  to  the  State. 
We  would  be  pleased  if  any  of  the  farmers  of  the  State  would 
make  us  suggestions  and  furnish  us  seed  of  forage  crops  that 
will  likely  prove  of  value  to  the  State. 

We  put  in  some  upland  rice,  from  which  a  fairly  good  yield 
was  secured,  notwithstanding  the  fact  that  it  was  planted  late. 
Some  Sea  Island  cotton  also  produced  very  large  plants,  five  or 
six  feet  high,  containing  a  great  number  of  bolls,  but  they  did 
not  open  until  after  frost.  It  will  be  planted  in  1887  again, 
very  much  earlier. 

ON    THE   IMPROVEMENT    OF    POOR   OR    WORN    OUT   SOILS 

BY    PEAS. 

A  piece  of  land  was  selected  of  rather  more  than  one  acre  with 
a  very  poor,  rocky  soil,  presenting  what  might  perhaps  be  called 
an  average  "  poor  soil "  of  the  State.  On  this  it  was  decided  to 
test  the  two  methods  of  improving  such  lands,  green  manur- 
ing against  commercial  fertilizers,  and  at  the  same  time  test  the 
different  ways  of  treating  the  manuring  crops. 

The  question  presenting  itself  was  this  :  here  was  a  soil  which, 
in  its  present  condition,  without  the  aid  of  fertilizers,  manure  or 
similar  artificial  treatment,  would  not,  it  was  said,  yield  cotton 
plants  "big  enough  to  see." 

Still  a  chemical  analysis  of  the  soil  would  undoubtedly  have 
shown  the  presence  of  enough  plant  food,  contained  in  a  few 
inches  in  depth  of  soil,  for  a  great  many  average  crops  of  cotton. 
But  as  this  food  was  not  in  condition  to  be  taken  up,  the  cotton 
plants  would  actually  starve  in  the  presence  of  and  in  the  im- 
mediate contact  with  an  abundance  of  food  material. 

Shall  we  send  to  Germany  for  their  potash  salts,  to  the  phos- 
phate beds  for  their  phosphoric  acid,  and  to  the  sea-coast  for  the 
nitrogen  of  dried  fish,  and  apply  it  to  the  land  for  our  crops? 
Or  shall  we  follow  nature's  method  of  green  manuring,  giving 
her  time  and  assistance  in   rendering  available  enough   of  her 
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plant-food  for  our  immediate  wants  ?  In  other  words,  shall  we 
apply  artificial  fertilizers  to  the  soil,  or  put  the  land  down  in 
clover  or  peas,  which  are  known  to  improve  such  soils  when 
once  they,  get  a  foothold? 

Both  ways  are  to  be  tested,  side  by  side,  on  the  farm,  but  it  is 
considered  unnecessary  at  this  time  to  give  the  details  of  the 
work  which  has  necessarily  but  just  been  commenced. 

To  get  the  land  in  shape  and  to  gain  an  idea  of  the  even  char- 
acter of  the  yield  which  might  be  expected  in  different  portions 
of  the  field,  under  similar  conditions  of  treatment,  exposure,  &c.T 
the  soil  was  plowed  to  a  depth  of  about  six  inches,  the  land  har- 
rowed with  a  light  smoothing  harrow  and  rows  run  off  in  the 
most  careful  manner,  just  three  feet  apart,  and  bedded  up.  Cow 
peas  ("clay"  variety)  were  dropped  by  hand,  four  being  dropped 
as  nearly  as  could  be,  every  foot  apart  in  the  row.  This  was  on 
the  18th  of  May.  No  manure  had  been  applied  to  the  land 
since  the  previous  year,  nor  was  any  added  during  their  growth. 
The  growth  was  slow,  the  vines  not  being  ready  to  cut  for 
fodder  until  August  30. 

There  were  very  few  peas — not  enough  to  warrant  their  being 
saved  separately — but  the  vines  attained  a  fairly  good  size,  com- 
pletely hiding  the  ground  except  in  a  few  places.  Just  before 
being  harvested  the  land  was  accurately  laid  off  in  plots  of  one 
twentieth  acre  each,  separated  by  a  walk  of  five  feet  on  all  sides. 
These  plots  have  been  laid  down  in  permauent  experiments  on 
the  improvement  of  the  soil  of  this  particular  field,  comparing 
side  by  side  the  method  of  artificial  fertilizers  and  manure,  and 
of  natural  or  green  manuring. 

There  is  a  great  difference  of  opinion  among  practical  farmers 
as  to  the  proper  method  of  green  manuring.  With  peas,  for 
instance,  we  find  opinions  differ  as  to  whether  they  will  get  bet- 
ter results  if  the  vines  are  plowed  in  while  green,  are  allowed  to 
lie  on  the  ground  as  a  mulch  to  be  turned  under  in  the  early 
spring,  or  whether,  as  many  contend,  they  can  get  as  good  results 
by  removing  the  vines  for  fodder,  allowing  only  the  roots  and 
stubble  to   remain   intact.     This   difference  of  opinion   is   due 
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largely  to  the  kind  of  soil,  its  condition,  the  season  and  the  after 
treatment  and  cultivation  of  the  soil. 

Some  of  our  observations  on  the  growth  of  cow  peas  on  this 
unmanured  land  may  be  of  interest.  On  the  15th  of  July, 
after  two  months'  growth,  we  had  an  extensive  root- washing, 
exposing  in  all  a  section  of  the  roots  of  twenty-four  plants,  of 
which  measurements  were  made,  and  of  some  a  photograph 
taken.  This  was  a  month  and  a  half  (forty-six  days)  before  the 
plants  were  matured  enough  to  cut  for  fodder,  so  that  their 
growth  was  far  from  complete.  The  soil,  to  a  depth  of  about 
eight  inches,  contained  a  perfect  mass  of  roots. 

The  tap  roots  were  generally  not  very  long,  in  only  one  case 
going  down  as  far  as  fourteen  inches.  The  lateral  roots,  how- 
ever, at  that  time  had  an  average  length  of  probably  two  feet, 
or  over,  for  many  of  them  were  three  and  four  feet,  and  some 
between  five  and  six  feet.  Many  were  followed  across  the  row 
and  even  crossed  the  next  one  by  some  inches.  A  glance  at  this 
net-work  of  roots  made  it  seem  quite  certain  that  it  would  be 
impossible  to  incorporate  green  vines  as  intimately  or  evenly 
with  the  soil,  and  further,  that  a  plow  in  going  through  the  soil 
would  disarrange  the  natural  position  of  the  roots,  to  no  advan- 
tage possibly  to  the  soil.  If  the  vines  are  plowed  under,  it 
frequently  happens  that  they  are  left  as  a  mass  in  practically  a 
continuous  layer  just  below  the  surface,  when  they  almost  com- 
pletely cut  off  for  the  time  the  capillary  supply  of  water  from 
below,  allowing  the  surface  of  the  soil  to  become  so  dry  as  to 
completely  arrest  and  destroy,  in  whole  or  in  part,  the  germina- 
tion of  seeds,  and  thus  frequently  injure  or  destroy  a  crop.  This 
can  be  obviated  in  part  by  allowing  a  sufficient  time  for  the 
vines  to  decay  and  by  proper  cultivation  of  the  soil,  before 
planting  a  succeeding  crop. 

The  souring  of  the  soil,  due  to  the  decomposition  of  such  a 
mass  of  fresh  organic  matter,  is  mentioned  by  some  as  a  possible 
cause  of  failure  of  the  green  manuring  plan.  On  many  soils 
deficient  in  lime  this  would  likely  prove  a  very  serious  matter, 
and  in  all  cases,  when  such  an  application  of  fresh  organic  mat- 
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ter  is  added  to  the  land,  liine  or  plaster  will  not  only  prevent 
acidity  but  will  greatly  favor  certain  processes  of  decay,  espe- 
cially nitrification  or  the  formation  of  nitrates  from  the  nitro- 
genous ingredients  of  the  plants. 

If  the  roots  were  undisturbed  and  allowed  to  decay  in  their 
natural  position,  there  must  of  necessity  be  formed  innumerable 
little  air  and  water  passages  through  the  soil,  and  in  these  a  con- 
siderable amount  of  carbonic  acid,  produced  by  the  decay,  will 
be  presented  to  a  maximum  amount  of  soil. 

If  the  vines  are  allowed  to  remain  as  a  mulch,  partially  shad- 
ing the  ground,  keeping  the  temperature  of  the  surface  more 
even  and  the  soil  more  moist,  these  natural  processes  of  decay, 
including  the  nitrification  of  the  substance  of  the  roots  and  of 
such  organic  matter  as  the  soil  may  contain,  and  probably  also 
of  the  substance  of  the  soil  itself,  will  be  materially  assisted. 

Continuing  our  investigation,  we  determined  when  the  plants 
arrived  at  maturity,  to  attempt  to  estimate  the  amount  of  roots, 
stubble,  &c,  per  acre,  remaining  in  and  upon  the  soil  with  such 
a  crop  as  we  had  obtained,  and  to  determine  their  chemical  com- 
position. An  area,  equal  to  one-sixth  of  one  of  the  twentieth- 
acre  plots  was  carefully  laid  off,  the  vines  removed  and  weighed, 
and  an  attempt  made  to  remove  all  the  roots  from  the  soil  to  a 
depth  of  ten  inches  from  a  mean  level  of  the  ground.  A  trench 
of  this  depth  was  dug  just  on  the  outside  of  the  plot,  running 
across  the  rows,  and  the  soil  was  dug  up,  a  spadeful  at  a  time, 
and  the  roots  carefully  picked  out  by  hand.  All  of  the  very 
finest  hair  roots  could  not,  of  course,  be  saved,  but  the  amount 
so  lost  must  of  necessity  have  been  extremely  small,  from  the  care 
taken  in  the  wrork.  A  sieve  could  not  be  used,  the  friction 
grinding  up  the  smaller  roots,  so  every  part  of  the  soil  passed 
through  the  hands  of  a  careful  laborer. 

The  work  was  so  tedious  that  the  space  was  further  subdi- 
vided to  two  rows,  20  feet  10  inches  long  by  three  feet  wide, 
each,  giving  an  area  of  125  square  feet.  On  this  a  man  worked 
steadily  for  rather  more  than  a  week,  picking  out  the  roots.  To 
duplicate  the  results,  a  similar  area  of  125  square  feet  was  laid 
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off  in  the  corner  of  the  same  twentieth-acre  plot,  diagonally 
opposite  the  first,  and  the  vines  and  roots,  stubble,  &c,  removed. 
These  vines  and  roots  are  respectively  Nos.  3  and  5  in  the  table. 
In  calculating  the  results  per  acre,  the  factor  348.48  was  used, 
which  will,  of  course,  very  largely  magnify  any  error  in  the 
work. 

The  average  yield  of  12  of  the  twentieth-acre  plots  was  1,040 
pounds  of  air-dry  vines  per  acre,  the  smallest  597  and  the  larg- 
est yield  1,443 \  pounds  per  acre,  showing  that  the  land  is  by  no 
means  very  uniformly  fertile. 

In  the  case  of  the  second  area  of  125  feet,  the  yield  of  air- 
dry  vines,  No.  3  as  above  (fresh  weight  15  lbs.  12J  oz.),  was  4 
lbs.  \\  oz.,  giving  a  yield  per  acre  of  1,426.6  pounds  air-dry. 

The  roots  were  weighed  two  or  three  times  a  day,  as  gathered, 
and  then  air-dried  on  papers  in  a  large,  airy  room  at  the  ordi- 
nary temperature  of  the  air.  When  so  dried  a  very  considera- 
ble amount  of  soil  and  clay  was  separated  by  hand  before  the 
analysis  was  begun.  By  further  drying  at  an  elevated  tempera- 
ture and  grinding,  it  seemed  possible  to  separate  the  remaining  soil 
quite  completely  by  simple  gravity  from  the  organic  matter,  and 
this  was  attempted :  47.47  per  cent,  of  the  weight  of  the  air-dry 
roots  in  one  case,  and  48.33  per  cent,  in  the  other,  were  thus  sepa- 
rated out  and  believed  to  consist  largely  of  sand  and  soil.  Organic 
matter,  ash  and  nitrogen  were  determined  in  these  earthy  por- 
tions. The  presence  of  the  relatively  large  amount  of  organic 
matter  and  of  rather  more  than  half  the  amount  of  nitrogen,  as 
found  in  the  roots  proper,  suggest  a  very  large  admixture  of 
roots  at  least  with  the  soil  thus  separated. 

The  following  table  gives  the  composition  of  the  vines  (one 
sample)  and  roots  (two  samples),  the  vines  containing  a  very  few 
peas,  with  pods,  &c.  The  vines  were  cut  as  in  general  field  cul- 
ture, leaving  about  the  usual  amount  of  stubble  and  leaves, 
which,  be  it  understood,  are  included  in  the  " roots,  stubble/' 
<fec,  the  whole  representing  what  is  actually  left  on  and  in  the 
ground  on  the  removal  of  vines  for  fodder. 
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From  the  samples  of  vines,  which  were  cut,  and  of  roots, 
stubble,  (fee,  dug  out  and  collected  from  the  surface  after  the 
vines  were  removed,  both  air-dried  and  weighed  as  described,  the 
total  pounds  per  acre  were  calculated  as  follows : 

No.  3,  pea  vines 1426.6  lbs.  per  acre. 

No.  4,  first  sample  of  roots,  stubble,  &c 1786.2  " 

No.  5,  second  sample  of  roots,  stubble,  &c 1283.0  " 


u         u 


When  the  roots,  stubble,  (fee,  were  again  dried,  ground,  and 
the  soil  portion  separated  by  gravity,  these  samples  divided 
themselves  as  follows: 

No.  4.  No.  5. 

A.  Clean  organic  substance  of  roots,  |    m3  lbgi  per  acre.      663.0lbs.  per  acre. 

stubble,  &c,  ' 

B.  Adhering  soil  with  some  organic  1    3479    «       «      «  620  0    "       "      " 

substance  of  roots,  stubble,  &c.  I 

Total  as  above 1786.2  1283.0 

These  portions  are  marked  A  and  B  in  the  table,  "Composi- 
tion Pea  Vines." 
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JEven  supposing  portion  A  contained  all  the  roots,  the  nitro- 
gen and  potash  left  in  the  soil  by  them  would  compare  favora- 
bly in  amount  with  that  supplied  in  the  application  of  500 
pounds  of  an  average  ammoniated  superphosphate;  to  which 
must  be  added  the  considerable  amount  of  organic  matter. 

It  will  be  noticed  that  phosphoric  acid  is  found  in  very  small 
amount,  and  there  is  also  less  lime  than  in  the  superphosphate. 
It  would  seem,  then,  that  an  application  of  natural  phosphate, 
or  "Lime  Phosphate/7  might  supply  both  of  these  deficiencies, 
prevent  any  acidity,  and  materially  aid  the  natural  processes  of 
decay. 

If  the  vines  are  allowed  to  lie  on  the  ground  as  a  mulch,  the 
phosphoric  acid,  potash,  lime,  &c,  will  finally  all  be  recovered 
into  the  soil,  with  probably  most  of  the  nitrogen,  so  that  appa- 
rently the  only  fact  in  favor  of  the  introduction  of  the  green 
vines  into  the  soil,  over  the  mulch,  is  the  introduction  of  more 
organic  matter.  But  as  has  been  shown,  this  must  be  introduced 
judiciously,  or  it  may  work  positive  injury.  Many  local  points, 
as  to  soil,  climate,  &c,  must  have  a  great  influence  in  deciding 
these  questions. 

Sir  John  Lawes,  after  nearly  half  a  century  of  most  exhaust- 
ive and  critical  work  on  the  effect  of  different  fertilizers' on  the 
yield  of  various  crops  on  his  soil  at  Rothamstead,  makes  this 
remark  at  the  end  of  a  paper  on  "Food  Equivalents/7  read  be- 
fore the  New  Jersey  Board  of  Agriculture  in  1885 :  "  The  action 
of  manures  has  occupied  a  large  portion  of  our  time  in  the  past 
generation.  The  soil  must  be  the  wTork  of  those  who  wish  to 
advance  science  in  the  next  generation."  This  remark,  in  the 
light  of  his  exhaustive  research  and  of  the  vast  accumulation  of 
results  of  comparative  plot  experiments  with  fertilizers  in  'this 
country,  seems  warranted.  Twenty  or  thirty  years  ago  it  was 
very  generally  believed  that  a  chemical  analysis  of  a  particular 
plant  would  show  what  that  plant  required  for  perfect  develop- 
ment, and  that  a  like  analysis  of  a  soil  would  show  what  was 
lacking  in  the  latter  to  produce  a  maximum  crop  of  any  particu- 
lar kind.     Formulas  were  made   up   for  particular  crops  and 
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soils,  and  special  manures  were  offered  to  supply  the  fertilizing 
elements  in  just  the  right  amounts  and  relative  proportions  for 
each  particular  crop.  When  it  is  considered,  however,  that  the 
ordinary  dressing  of  commercial  fertilizers  of,  say  500  pounds 
per  acre,  which  will  perhaps  make  the  difference  between  a  poor 
and  a  large  crop,  when  well  mixed  in  the  soil  to  the  usual  depth, 
cannot  by  the  most  refined  means  be  detected  and  estimated  by 
the  most  expert  chemist;  further,  that  some  of  the  most  barren 
soils,  so  called,  have  been  shown  by  chemical  analysis  to  contain 
as  much  plant-food  as  the  most  productive  soils  we  have,  it  will 
be  seen  that  ordinarily  very  little  can  be  found  out  from  a  chemi- 
cal analysis  about  the  needs  of  a  plant  or  soil.  In  Granville 
county,  this  State,  the  prevalent  belief  is  that  the  poorer  the  soil, 
the  better  suited  it  is  for  bright  tobacco.  This  poverty  cannot 
mean  a  lack  of  plant-food.  An  analysis  of  a  typical  Granville 
county  tobacco  soil  made  by  this  Station  shows  about  one  and  a 
half  tons  of  potash  present  to  the  depth  of  one  foot.  This  is 
considered  one  of  the  finest  tobacco  soils  of  that  county.  Fur- 
ther, it  will  be  remarked,  that  in  this  light  soil  tobacco  roots  were 
seen  at  a  depth  of  two  feet,  enabling  the  plant  to  have  at  its  dis- 
posal nearly  twice  this  amount  of  potash.  That  their  soil  in 
this  bright  tobacco  belt  is  light  and  sandy,  is  by  no  means  an 
index  of  its  fertility,  as  a  sandy  soil  may  be  the  most  barren  or 
most  productive  of  all  soils,  depending  largely  upon  its  mechaui- 
cal  texture. 

Various  attempts  have  been  made  to  determine  what  part  of 
the  plant-food  in  the  soil  is  available.  The  idea  of  Grandeau 
has  been  that  the  amount  bore  a  close  relation  to,  if  not  in  fact 
strictly  that  which  was  contained  in  an  organic  substance  which 
was  found  to  be  soluble  in  dilute  ammonia.  Others  have  thought 
that  the  fertility  of  the  soil  depended  largely  upon  its  mechani- 
cal texture,  and  that  a  mechanical  analysis  of  the  soil,  and  a 
chemical  analysis  of  the  so-called  "fine  earth,"  gave  a  closer  idea 
of  the  amount  of  plant-food  which  was,  or  could  readily  be, 
made  available  to  plants. 

Certain  modifications  were  also  made  in  the  usual  method  of 
chemical  analysis,  employing  different  solvents,  as  water  or  dilute 
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acids,  of  various  kinds  and  strengths,  in  the  hope  that  some  sol- 
vent could  be  found  which  would  be  just  strong  enough  to  dis- 
solve out  so  much  of  the  plant-food  from  the  soil,  as  was  avail- 
able to  plants. 

For  some  years,  however,  the  study  of  the  question  has  prac- 
tically been  confined  to  a  large  number  of  comparative  plot 
experiments  with  fertilizers  in  the  open  field.  Much  has  doubtless 
been  learned  from  the  vast  amount  of  work  on  this  subject,  but 
in  the  general  eagerness  to  examine  the  various  commercial  fer- 
tilizers and  fertilizing  materials  and  their  effects  on  growing 
crops  without  regard  to  soil,  climate,  or  any  other  condition  of 
vegetable  growth,  we  have  almost  entirely  lost  sight  of  the 
prime  factors  in  agricultural  science,  the  study  of  the  soil  and 
climate. 

We  would  venture  to  say  that  probably  the  least  important 
factor  in  the  growth  of  a  crop  on  a  soil  of  average  fertility  is,  or 
should  be,  the  amount  of  commercial  fertilizer  used.  It  may  be 
a  cheap  and  easy  way  to  educate  the  farmers,  it  may  be  a  cheap 
and  easy  way  to  help  them  out  of  their  present  difficulties,  it 
may  be  the  easiest  and  quickest  way  to  popularize  agricultural 
science,  but  this  factor,  on  which  our  energies  for  the  past  gen- 
eration have  been  mainly  expended,  is  the  least  important  factor 
of  crop  production. 

We  do  not  wish  to  be  understood  as  teaching  that  farmers 
should  give  up  the  use  of  commercial  fertilizers,  or  even  that 
the  comparative  plot  experiments  with  them  should  be  given  up, 
but  that  they  should  be  carried  on  by  the  farmers  themselves, 
when  they  would  be  of  value  to  the  individual  farmer  and 
community,  as  a  means  of  education,  and  of  teaching  whether 
they  can  use  with  profit  any  or  all  of  the  usual  ingredients  of 
commercial  fertilizers,  considering  their  soil,  climate,  crop,  &c. 
This  is  something  which  practically  cannot  be  done  for  them  at 
one  point  only  in  the  State.  There  should  be  on  every  farm,  or 
at  least  in  every  county,  some  farm  on  which  a  small  space  is 
devoted  to  manure  experiments  with  different  soils  and  crops. 
Then  the  fertilizer  bill  would  be  smaller,  and  the  compost  heap 
would  be  larger  and  more  intelligently  made. 
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Fertilizers,  manure  or  composts  are  necessary  in  the  present 
stage  of  agriculture,  for  with  intensive  cultivation  of  the  soil, 
where  a  much  larger  yield  is  required  for  the  need  of  the  people 
than  would  naturally  grow,  the  utmost  economy  must  be  main- 
tained in  regard  not  only  to  the  treatment,  exposure  and  crop- 
ing  of  the  soil,  but  also  in  regard  to  the  plant- food. 

Only  in  very  rare  and  exceptional  circumstances,  as  in  the 
famous  black  soil  of  Russia,  where  large  crops  of  wheat  can  be 
grown  on  the  same  land  year  after  year  for  generations  without 
the  aid  of  manure  or  fertilizers,  can  nature  meet  the  great  drain 
upon  her  resources.  She  cannot  prepare  and  render  available 
enough  plant-food  in  the  very  short  time  between  one  crop  and 
another,  and  usually  under  very  unnatural  and  unfavorable  cir- 
cumstances, for  the  needs  of  the  succeeding  crop.  So  it  is  highly 
important  that  we  should  assist  and  aid  her  in  rendering  avail- 
able her  own  store  of  plant-food,  and  partially  relieving  her  by 
returning  all  of  her  unused  products  and  available  plant-food 
besides,  in  the  form  of  composts  or  commercial  fertilizers. 

All  of  our  farm  crops  require  exactly  the  same  chemical  ele- 
ments for  their  normal  development,  but  in  each  they  exist  in 
different  proportions  and  in  different  combinations. 

It  is  believed,  however,  that  different  crops  require  different 
treatment,  some  requiring  in  the  main  nitrogenous  manures, 
others  phosphatic,  and  others  potash.  Prof.  Atwater  maintains 
they  have  each  different  "  feeding  capacities,"  not  at  all  depend- 
ent, be  it  understood,  upon  the  relative  amount  of  plant-food  in 
the  composition  of  the  plant. 

Clover,  for  instance,  contains  a  relatively  large  amount  of 
nitrogen,  and  yet  the  " feeding  capacity"  of  this  plant  is  such, 
that  it  can  supply  itself  with  as  much,  and  possibly  more,  nitro- 
gen than  it  needs,  while  a  phosphate  manuring  is  often  benefi- 
cial. This  is  really  the  key-note  to  all  the  experimental  plot- 
work  with  fertilizers,  but  a  great  mass  of  work  under  different 
conditions  of  soil  and  climate  has  shown  exactly  opposite 
results,  and  as  a  whole  the  subject  presents  a  very  perplexing 
aspect. 
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In  the  eastern  part  of  our  country  from  Maine  to  Florida, 
the  geological  formations  are  generally  mixed  up,  so  that  it  is 
rare  that  a  considerable  area  of  land  exists  of  the  same  composi- 
tion. On  the  Experiment  Farm  there  are  four  or  five  distinct 
characters  of  soil.  It  can  readily  be  conceived  that  in  a  soil, 
especially  under,  and  together  with,  certain  natural  or  artificial 
conditions  of  climate,  cropping,  cultivation,  &c,  the  nitrogen, 
phosphoric  acid  or  potash  might  be  in  a  form  to  be  made  more 
or  less  readily  available  to  a  crop,  while  on  another  soil,  perhaps 
in  the  next  field,  the  combinations  would  be  such  that  the  results 
would  be  exactly  the  reverse. 

Boussingault  says  in  his  "Rural  Economy"  (Law's  edition, 
p.  214),  "The  mineral  substances  which  we  have  now  studied, 
taken  isolatedly,  would  form  an  almost  barren  soil;  but  by  mix- 
ing them  with  discretion,  a  soil  would  be  obtained,  presenting 
all  the  essential  conditions  of  fertility,  which  depend,  as  it  would 
seem,  much  less  upon  the  chemical  constitution  of  the  elements 
of  the  soil  than  on  their  physical  properties,  such  as  their  faculty 
of  imbibition,  their  density,  their  power  of  conducting  heat,  &c. 
It  is  unquestionably  by  studying  these  various  properties,  that 
we  come  to  form  a  precise  idea  of  the  causes  which  secure,  or 
exclude,  the  qualities  we  require  in  arable  soils." 

It  seems,  then,  that  while  the  individual  farmer  makes  these 
manure  experiments  upon  his  own  field,  or  county,  or  soil  for- 
mation, it  is  time  that  such  institutions  as  can  afford  the  time, 
money  and  skill,  for  the  most  difficult  and  most  important  work 
in  agricultural  science,  should  turn  part  at  least  of  their  energies 
to  the  study  of  the  soil. 

Accepting  the  idea  above  recorded,  that  the  soil  must  be  the 
work  of  those  who  wish  to  "advance"  agricultural  "science  in 
the  next  generation,"  we  have  devoted  much  time  to  the  study 
of  our  soil  and  climate.  Considering  the  condition  of  the  land 
when  we  took  possession  in  the  spring,  it  was  very  evident  that 
no  reliable  results  in  out-door  comparative  plot- work  could  be 
obtained  for  some  time,  and  while  preparing  for  future  work  in 
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this  direction,  we  have  endeavored  to  keep  a  very  complete 
record  of  the  physical  conditions  that  have  existed  as  regards 
temperature,  moisture,  rain-fall  and  sunshine,  likely  to  affect  the 
growing  crops,  and  also  to  study  the  existing  conditions,  as  well 
as  the  needs,  of  our  soil. 

POT    EXPERIMENTS    WITH    COTTON. 

Some  preliminary  work  was  started  in  the  spring  to  determine 
the  needs  of  our  soil,  in  regard  to  plant- food,  for  a  maximum  crop 
of  cotton.  *  Twelve  one-gallon,  tall  candy-jars  were  filled  with  fine 
gravel  to  a  depth  of  one  inch  (400  grams);  on  this  was  placed  a 
thin  layer  of  cotton  and  4,000  grams  (8  lbs.  14J  oz.)  of  our  soil 
(top  6  inches).  An  open  glass  tube  reached  down  to  the  gravel 
for  ventilation.  Each  jar  had  a  jacket  of  white  canton  flannel, 
lined  with  dark  stuff,  to  exclude  the  light  and  heat,  as  far  as  pos- 
sible, from  the  sides,  of  the  jar.  Various  fertilizers  were  added 
to  the  soil  of  most  of  the  jars,  as  is  seen  in  the  table.  A  track 
was  arranged  so  that  the  plants  could  be  wheeled  under  the  roof 
of  a  porch  during  storms  and  at  night;  but  proper  care  could 
not  be  taken  of  them,  and  the  results  were,  in  a  measure,  un- 
satisfactory. 

The  results  given  in  the  table  seem  very  small,  but  when 
either  the  area  of  the  surface  or  weight  of  the  soil  at  the  dis- 
posal of  each  plant  is  considered,  the  yield  would,  we  believe, 
compare  favorably  with  the  average  obtained  in  field  culture. 

It  was  desirable  to  know  the  amount  of  water  which  was,  under 
favorable  circumstances,  transpired  by  a  cotton-plant,  as  a  con- 
trol on  our  study  of  the  crop  and  of  the  soil,  in  the  field.  To 
this  end  the  amount  of  water  given  to  each  plant  was  carefully 
weighed  for  a  period  of  29  days,  and  a  description  of  the  plants, 
just  before  and  after  this,  is  given  in  the  table.  The  figure  at 
top  of  p.  90  is  from  a  photograph  of  the  plants  taken  Sept.  14. 

The  results  thus  placed  on  record  being  only  preliminary,  will 
not  be  further  discussed  at  this  time. 

In  the  same  cut  are  copied  two  photographs  of  tobacco  taken 
May  28th  and  June  11th,  from  plants  in  water  culture  in  solu- 
tions of  different  strengths,  as  indicated  on  the  bottles.  This 
6 
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set  of  reproductions  from  our  photographs  will  give  the  general 
reader  a  better  idea  of  the  work  which  can  be  done  in  the  plant- 
house  than  many  pages  of  description  would  give. 
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ON  SOME  PHYSICAL  PROPERTIES  OF  THE  SOIL. 


GENERAL    CONSIDERATIONS    ON    SOIL    TEMPERATURES. 

In  the  study  of  the  temperature  of  the  soil  the  aim  should  be, 
at  present,  not  so  much  to  determine  the  variations  in  tempera- 
ture of  the  soil  at  different  depths,  but  to  try  to  establish  the 
relation  of  the  soil  to  heat,  which  can  only  be  done  by  a 
study  of  the  temperature  at  the  same  instant  of  time  of  the  soil 
at  different  depths,  and  their  relation  to  each  other.  If  the  rela- 
tion of  the  soil  to  heat  is  once  determined  for  a  particular  soil, 
it  will,  in  connection  with  the  amount  and  distribution  of  the 
rain-fall,  and  the  consequent  moisture  of  the  soil,  and  the  moist- 
ure in  the  air,  prove  of  value  to  the  farmer. 

We  should  know  what  amount  of  heat  we  receive  from  the 
sun,  and  the  amount  and  rapidity  with  which  a  part,  at  least, 
will  be  radiated  from  the  earth,  or  given  off  into  space.  Not 
all  the  heat  which  reaches  the  surface  of  the  earth  is  transmitted 
to  the  lower  depths,  by  any  means.  The  surface  of  the  ground 
has  frequently  reached  one  hundred  and  thirty  degrees  on  the 
Farm,  while  the  soil  three  inches  deep  has  never  been  over  ninety- 
five  degrees.  That  is  to  say,  speaking  practically,  thirty-five 
or  forty  degrees  of  the  heat  which  actually  reached  the  soil  at 
noontime  did  not  descend  three  inches,  being  lost  or  con- 
verted into  other  forms  of  physical  force.  Part  of  the  heat 
that  reaches  the  surface  of  the  earth  is  employed  in  heating  the 
air,  part  in  heating  the  successive  layers  of  the  soil,  part  in 
evaporating  the  moisture  of  the  soil,  and  part  is  directly  radiated 
into  space.  The  question  is,  how  much  is  available,  as  heat,  or 
temperature,  to  the  crop?  Two  soils  may  be  exposed  to  exactly 
the  same  amount  of  heat,  with  practically  the  same  amount  of 
rain-fall,  and  yet  the  two  soils  just  below  the  surface  will  have 
notably  different  temperatures.  This  difference  in  the  relation 
of  the  soil  to  heat  must  be  due  in  great  part  to  the  physical  con- 
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dition  of  the  soil,  and  is,  doubtless,  of  great  importance  in  one 
way  or  another  to  the  farmer,  and  should  be  more  fully  under- 
stood. This  relation,  if  established  for  the  typical  soils  of  the 
State,  would  be  of  great  value  to  agriculture. 

We  made  some  interesting  observations  on  this  point  on  the 
farm  of  Mr.  Fielding  R.  Knott,  near  Oxford.  The  soil  was 
one  of  the  finest  of  Granville  county  tobacco  lands,  a  very  fine 
and  compact  gray  sand.  It  was  on  July  28th,  during  a  spell 
of  quite  warm,  dry  weather.  The  soil  thermometers  were  du- 
plicates of  our  own,  and  had  been  carefully  compared  and  cor- 
rections made.  The  temperature  of  the  soil  on  which  tobacco 
was  growing  was  observed  frequently  through  the  day.  Some 
of  these  observations  are  given  and  compared  with  those  taken 
at  the  same  time  at  the  Experiment  Farm. 

EXPERIMENT  FARM,  JULY  28. 


Surface. 

3  inches. 

6  inches. 

12  inches. 

24  inches. 

7    A.    M 

77.2 

131.0 

83.2 

75.6 
94.2 

89.7 

77.9 

86. 

88.4 

79.4 
80.9 
84.5 

77.6 

1    p.    M 

77.7 

7    P.    M 

77.7 

Mean 

97.1 

86.5 

84.1 

81.6 

77.7 

MR.  KNOTT'S  FARM,  NEAR  OXFORD,  JULY  28. 


72.2 

128.2 

84.4 

74. 

86.2 
87.2 

75. 

79.6 

84.7 

75.9 

76. 

79.5 

75.1 

1    p.    M 

75.1 

Y    P.    M   

75.1 

Mean 

94.9 

82.5 

79.8 

77.1 

75.1 

Difference 

2.2 

5.0 

4.3 

4.5 

2.6 

Average  difference  3.1° 


The  highest  temperature  of  the  surface  of  the  soil  at  the  two 
places  was  practically  the  same,  131.8°  at  1  o'clock  at  the  Ex- 
periment Farm,  and  131.5°  at  2  o'clock  near  Oxford,  and  the 
mean   of  the  three  observations  given   in   the  table  differ  only 
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2.2°,  yet  the  difference  in  temperature  just  below  the  sur- 
face is  marked,  especially  where  the  larger  part  of  the  roots  will 
be,  at  three  and  six  inches  in  depth. 

It  was  noticed  that  the  temperature  of  the  surface  of  the  Ox- 
ford soil  was  rather  longer  in  reaching  its  maximum  than  with 
us,  and  that  it  retained  its  heat  longer,  although  from  the  morn- 
ing observation  it  would  seem  that  the  temperature  reached  a 
lower  point  on  the  preceding  night  in  Oxford  than  here.  (Ox- 
ford, 40  miles  due  N..  and  elevation  about  100  feet  higher  than 
Raleigh).  This  must  have  an  important  bearing  as  regards  the 
occurrence  of  early  frost,  and  observations  should  have  been 
taken  through  the  night. 

It  may  be  objected  that  in  one  case  the  thermometers  were 
placed  in  a  field  in  which  tobacco  was  growing,  and  in  the  other 
case  in  a  field  where  cotton  was  growing,  and  hence  different 
conditions  prevailed;  but  it  was  desired  to  know  the  conditions 
existing  in  the  soils  under  their  normal  condition  as  to  crop, 
cultivation,  &c.  The  thermometers  were  so  placed  in  both  cases 
that  they  were  not  shaded,  except  on  the  tobacco  soil,  from  8  to 
10  A.  M.,  during  which  time  they  were  shaded  by  a  tobacco 
plant.  The  main  portion  of  the  roots  of  the  tobacco  crop  were 
evidently  on  that  day  exposed,  on  the  average,  to  five-  degrees 
less  heat  than  the  cotton  on  our  own  farm. 

If  this  single  day's  observation  should  hold  good  for  that  soil, 
the  aggregate  difference  in  temperature  for  the  growing  season 
might  materially  modify  the  agricultural  interest  of  that  section 
and  determine  in  part  that  other  crops  could  best  be  raised  in 
that  section  than  those  common  in  our  own,  as  in  fact  is  the  case. 
It  is  interesting  to  observe  that  the  sandy  soil  was  actually 
cooler,  just  below  the  surface,  than  our  own  soil.  It  certainly 
seemed  intensely  hot  to  the  observer.  The  very  fact  that  a  sandy 
soil  appears  so  very  warm,  that  is,  radiates  so  much  heat,  may 
account  in  part  for  its  being  somewhat  cooler  than  other  soils 
just  below  the  surface.  Travelers  are  said  frequently  to  partially 
bury  themselves  in  the  sands  of  the  desert  to  escape  the  intense 
heat  of  the  noontime. 
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This  difference  in  temperature  seems  to  diminish,  in  this  case, 
in  the  lower  depths  of  the  soil. 

Moisture  was  determined  in  samples  of  both  soils,  and  the 
first  and  second,  six  inches  in  depth,  were  found  to  contain 
respectively  6.7  per  cent,  and  6.71  per  cent,  at  Oxford,  and  6.92 
per  cent,  and  10.78  per  cent,  at  the  Experiment  Farm,  giving 
a  difference  of  0.87  per  cent,  and  4.07  per  cent.,  with  a  greater 
difference  lower  down. 

This  difference  in  the  relation  of  the  soil  to  heat  can  be  strik- 
ingly seen  from  a  comparison  of  the  temperature  of  the  soil  at 
different  depths,  and  of  the  temperature  of  the  air  at  various 
places.  The  writer  has  only  a  few  records  of  this  kind  at  hand, 
which  can  be  compared  with  our  own  results,  but  in  the  detailed 
study  he  has  made  of  the  few,  many  interesting  features  have 
been  pointed  out,  which  are  especially  marked  when  the  tempera- 
ture " curves"  (see  plate  at  back  of  this  report)  are  used  to  illus- 
trate the  temperature  by  diagrams.  These  "curves"  convey 
much  more  meaning  to  the  eye  than  simple  figures  do  to  the 
mind.  The  curves  are  very  expensive  to  reproduce  in  print,  or 
they  would  be  used  more  frequently  by  way  of  illustration. 

The  following  table  gives  the  mean  of  the  three  daily  obser- 
vations for  the  month,  of  the  temperature  of  the  air,  and  soil  at 
different  depths,  in  certain  parts  of  this  country  and  Canada,  in 
former  years,  compared  with  our  own  observations  for  this  year, 
through  most  of  the  growing  season.  The  times  of  observation 
are  not  the  same.  At  the  New  York  Experiment  Station  ihe 
thermometers  are  read  at  7  A.  M.,  noon  and  6  P.  m.;  at  Hough- 
ton Farm  every  hour;  at  Guelph  at  7  A.  M.,  2  p.  M.  and  9  P. 
M.,  and  at  the  Experiment  Farm  at  intervals  of  six  hours  through 
the  day,  7  A.  M.,  1  p.  m.  and  7  p.  m.  The  New  York  Experi- 
ment Station  has  published  records  for  1885  and  1886,  but  the 
depths  at  which  the  temperature  is  taken  were  changed,  so  that 
the  results  of  only  two  depths  are  comparable  with  our  own. 
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The  soil  at  the  New  York  Experiment  Station  in  1883  at  a 
depth  of  twenty- four  inches  was  at  no  time  in  the  year  so  warm 
as  the  mean  temperature  for  June  of  the  soil  at  the  Experiment 
Farm  at  the  same  depth,  and  was  only  equal  to  it  on  five  days 
in  1884  (September).  Again,  at  the  Houghton  Farm  the  mean 
monthly  temperature  for  two  years  of  the  air  and  soil  three 
inches  deep  agreed  very  closely  with  our  own  in  June,  July  and 
August,  in  1882,  yet  the  effect  of  this  temperature  on  the  lower 
depths  was  markedly  different.  This  is  well  illustrated  if 
one  draws  the  temperature  "  curves."  In  September  there  was 
a  notable  falling  off  in  the  temperature  of  the  Houghton  Farm, 
amounting  in  1882  to  no  less  than  10.4°  for  the  soil  three  inches 
deep  as  a  mean  for  the  month. 

T'H  E  RMOMETERS . 

In  May  a  set  of  soil  thermometers  were  bought  of  H.  J. 
Green,  of  New  York,  and  since  June  the  first  an  unbroken  record 
has  been  kept  of  the  readings  of  four  of  these  at  different  depths 
in  the  soil,  together  with  the  temperature  of  the  air,  including 
the  maximum  and  minimum,  with  instruments  obtained  from 
the  same  maker.  The  soil  thermometers  are  made  of  such  length 
that  from  the  bulb  to  where  the  scale  begins  at  30°  is  just  the 
distance  at  which  it  is  desired  to  obtain  the  temperature  of  the 
soil  in  depth.  It  is  placed  in  a  wooden  case  with  an  opening 
for  the  scale  and  other  openings  around  the  bulb,  and  is  perma- 
nently fixed  in  the  ground,  the  temperature  being  read  off  with- 
out removing  the  instrument. 

A  plot  of  ground  of  about  one-half  acre  was  planted  with 
the  Peerless  cotton  on  May  15th  (the  land  could  not  be  prepared 
sooner),  five  seeds  being  dropped  every  two  feet  in  rows  three 
feet  wide. 

THE   SOIL. 

The  land  had  been  in  cotton  two  years,  having  received  a 
dressing  the  previous  year  of  about  two  hundred  pounds  per 
acre  of  an  ammoniated  superphosphate.     The  soil  was  said  to  be 
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very  poor,  but  notwithstanding  this  no  fertilizer  or  manure  of 
any  kind  was  used,  as  it  was  wished  to  study  the  soil  in  its  nat- 
urally poor  condition.  The  soil  is  an  ordinary  loam  with  a  good 
many  stones  and  averages  about  six  inches  in  depth,  resting  on 
about  one  or  two  inches  of  a  light  yellow  loam,  which  rests  in 
turn  on  a  hard,  red  clay  subsoil.  In  a  well  near  by  the  clay  is 
nine  or  ten  feet  thick,  and  underneath  is  a  coarse-grained  rotten 
rock  (gneiss)  of  considerable  thickness.  In  this  well  the  water- 
level  is  about  thirty-five  feet  below  the  surface.  From  here 
there  is  a  gutter  slope  to  another  well  eighty  feet  from  the  lower 
edge  of  the  plot  in  which  the  water-level  is  about  twenty  feet 
below  the  surface,  giving  us  an  approximate  idea  of  the  depth 
of  the  water-level  under  our  cotton  plants. 

In  the  study  of  the  soil  wTe  asked  ourselves  this  question :  In 
case  of  drought  will  the  plants  receive  any  direct  benefit  from  this 
subterraneous  water,  and  practically  what  power  has  the  soil  to 
draw  water  up  from  below  through  the  nine  or  ten  feet  of  clay  sub- 
soil to  supply  the  crop,  and  what  effect  will  this  moisture  held  by 
the  soil  have  upon  the  temperature  of  the  latter?  These  are 
very  important  questions,  but  practically  very  little  is  known 
about  the  capillary  power  of  the  soil,  except  from  experiments 
in  the  laboratory. 

We  studied  our  subsoil,  both  experimentally  and  practically, 
and  obtained  apparently  directly  opposite  results.  We  took 
straight  lamp-chimneys  just  seven  inches  high  and  filled  them 
with  air-dry  clay  subsoil  under  different  pressure.  When  satu- 
rated the  loosely  packed  subsoil  contained  25  per  cent,  of  water, 
the  tightly  packed  contained  20.99  per  cent,  of  water.  While 
saturated,  an  inch  of  water  ran  through  the  former  in  four  hours, 
while  it  took  forty-eight  hours  for  this  quantity  of  water  to  pass 
through  the  latter.  The  bottom  of  both  of  these  saturated  cyl- 
inders of  subsoil  were  placed  in  water  and  seven  inches  of  air- 
dry  soil  in  other  chimneys  placed  on  top  of  each.  It  took  about 
twenty-four  hours  for  the  soil  over  the  loosely  packed  subsoil  to 
draw  up  enough  water  to  become  saturated,  while  it  took  four 
times  as  long  for  the  soil  over  the  tightly  packed  subsoil  to  get 
in  the  same  condition  of  saturation. 
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More  work  of  this  kind  was  done  and  other  interesting  results 
obtained,  but  the  work  so  far  has  only  been  preliminary,  and 
further  details  are  postponed. 

When  theory  only  is  considered,  our  soil  would  seem 
to  need  drains  to  carry  off  the  rain-fall,  and  one  would  ex- 
pect to  see  the  water  stand  and  stagnate  on  the  surface  with 
such  an  impenetrable  clay  subsoil  as  our  experiments  seem  to 
show  it  to  be,  but  observation  and  experience  show  otherwise.  It 
took  two  days  for  an  inch  of  water  to  pass  through  seven  inches 
of  the  packed  saturated  clay  subsoil  in  the  cylinder.  The  soil 
of  the  Experiment  Farm  very  quickly  dries,  however,  even  after 
a  heavy  rain,  and  is  called  a  "  thirsty  soil."  Probably  one  reason 
for  this  is  to  be  found  in  the  fact  that  veins  of  quartz- rock  tra- 
verse the  clay  in  all  directions.  These  can  be  seen  in  many 
places  in  this  section,  where  cuts  have  been  made  for  carriage  or 
railroads.  The  soil  seems  to  be  naturally  and  thoroughly  drained. 
In  the  process  of  root- washing,  the  writer  has  frequently  come 
across  quite  large  conduits  of  this  kind  of  small  broken  rock 
in  which  apparently  an  unlimited  amount  of  water  can  be 
poured  and  carried  off.  As  a  consequence  of  this  good  natural 
drainage,  the  crops  were  but  slightly  injured  by  the  unusually 
wet  spring.  It  remains  to  be  seen  what  the  effect  will  be  of  a 
long  continued  drought. 

ON    THE    MOISTURE    IN    THE   SOIL. 

It  is  very  important  in  this  study  of  the  soil  and  soil  tempera- 
ture and  of  the  development  of  the  cotton-plant,  to  determine 
what  amount  of  water  is  present  at  certain  frequent  intervals  of 
time  and  at  certain  depths  of  soil.  A  five-inch  wrought-iron 
pipe  just  six  inches  long  was  used  to  take  a  succession  of  sam- 
ples to  any  required  depth.  A  sample  of  soil  so  taken,  after 
being  weighed,  was  spread  out  on  heavy  wrapping-paper,  and 
dried  at  the  ordinary  temperature  of  the  air.  When  the  sam- 
ples were  air-dry,  they  were  again  weighed  and  the  loss  in  weight 
was  counted  as  moisture.  When  this  loss  was  figured  into  per 
cents  of  the  original  material,  the  results  were  found  to  vary  so 
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much  as  to  be  perfectly  useless  for  the  purpose  of  comparison. 
The  stones  and  small  rocks  in  each  sample  were  then  separated 
and  weighed.  It  was  intended  that  a  sieve  of  ten  meshes  to  the 
inch  be  used  in  this  separation,  but  by  mistake  one  of  five 
meshes  to  the  inch  was  used,  and  the  mistake  was  not  discovered 
until  nearly  one-half  of  the  samples  had  been  worked  over,  after 
which  its  use  was  continued.  The  material  passing  through  this 
sieve  was  called  "fine  earth/'  and  it  was  assumed  that  all  the 
water  would  be  held  in  this  and  practically  none  in  the  stones 
and  rocks.  The  per  cent,  of  water  figured  on  the  original  "fine 
earth"  gave  results  which  were  much  more  intelligible,  although, 
as  will  be  seen,  the  per  cents  do  not  appear  perfectly  uniform, 
doubtless  owing,  in  large  measure,  to  the  varying  amounts  of 
small  stones  still  present.  Practically,  however,  we  have  a  very 
good  idea  presented  of  the  amount  of  water  held  by  the  soil  at 
the  different  depths,  at  the  disposal  of  the  crop.  Owing  to  the 
irregular  character  of  the  soil,  the  results  are  not  as  exact  as  an 
ordinary  chemical  analysis  performed  in  the  laboratory  is  expected 
to  be,  but  as  preliminary  work  on  the  subject  of  soil  temperature 
and  plant  development,  and  as  a  record  the  results  are  undoubt- 
edly valuable. 

As  results  expressed  in  per  cent,  are  apt  to  convey  bnt  little 
meaning  to  the  farmer,  the  amount  of  water  is  also  calculated 
into  pounds  per  acre.  For  this  the  capacity  of  the  cylinder  was 
found.  It  held  1980  c.  c.  of  distilled  water  at  25.5°C.  With- 
out making  an  allowance  for  the  temperature,  it  was  found  that 
the  capacity  of  the  sampler  must  be  multiplied  by  311374.15 
for  an  acre,  six  inches  deep,  and  this  factor  was  used.  The 
average  weight  of  the  fresh  and  air-dry  soil  and  subsoil,  and  of 
the  rocks  contained  in  the  sampler,  and  of  the  average  amount 
of  moisture  contained  in  the  air-dry  soil  and  subsoil,  is  given, 
for  a  limited  number  of  samples,  the  number  of  samples  from 
which  the  average  is  taken  being  noted  in  the  following  table: 
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Number  of 
samples. 

Soil  or  Rocks. 

6  inches. 

12  inches. 

18  inches. 

24  inches. 

lbs.    oz. 

lbs.    oz. 

lbs.     oz. 

lbs.    oz. 

20 

Fresh. 

7      2 

8      0 

8      0 

8      4^ 

20 

Air-dry. 

6      4% 

7      1 

G    14 

6       9 

12 

Rocks. 

0      3% 

0      2^ 

0      6% 

0       5% 

Average  pee  cent,  of  Moisture  in  Air-dry  Soil  at  110°C. 


11 


0.49 


0.01 


1.28 


1.85 


The  amount  of  moisture  remaining  in  the  air-dry  material 
was  very  constant  for  the  different  depths,  the  extremes  varying 
but  0.4  per  cent,  for  the  first  six  inches,  0.7  per  cent,  for  the 
second,  0.9  per  cent,  for  the  third,  and  1.8  per  cent,  for  the 
fourth.  Part  of  this  loss  at  110°C.  may  have  been  due  to  oxi- 
dation, and  as  the  amount  of  moisture  so  found  was  practically 
constant,  its  presence  was  disregarded.  These  results  of  them- 
selves are  of  interest. 

The  following  table  gives  the  principal  data  obtained  on  this 
subject  of  soil  moisture : 
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The  record  of  the  weights  of  stones  in  samples  xix  to  xxxii 
was  lost  or  mislaid  in  moving  into  our  new  buildings,  so  the 
per  ceht.  of  moisture  in  the  "fine  earth"  is  not  given,  and,  for 
reasons  above  stated,  the  per  cent,  calculated  on  the  original 
substance  conveys  so  little  meaning,  that  the  pounds  per  acre 
only  are  given.  It  is  to  be  remembered  that  determinations  of 
this  kind,  however  carefully  performed,  can  never  be  as  exact  as 
could  be  wished.  For  instance,  take  an  extreme  case:  the  lowest 
weight  of  stones  in  the  24-inch  sample  was  one  1J  ounces,  and 
the  greatest  20  ounces,  nearly  four  times  greater  than  the  average 
weight  of  stones  found  at  this  depth.  These  stones  would  evi- 
dently not  hold  up  so  much  water  as  the  same  weight  of  "  fine 
earth,"  but  it  would  seem  impossible  to  determine  what  the  error 
would  be.  It  is  hoped  that  the  relatively  large  amount  of  soil 
used  in  these  determinations  and  their  number  will  help  to  make 
the  results  at  least  of  comparative  value. 

Another  thing  that  should  be  borne  in  mind  is  the  distribution 
of  the  rain-fall,  it  having  rained  several  times  just  before  the 
sample  was  taken.  The  samples  were  taken,  when  possible,  on 
Friday  morning.  The  distribution  of  the  rain-fall  can  be  seen 
in  the  table  of  the  sunshine  record.  This  was  mostly  supplied 
by  Mr.  T.  C.  Harris,  of  the  Department  of  Agriculture,  from 
his  gauge  in  Raleigh,  as  our  large  signal-service  gauge  .was  not 
in  place  at  the  time.  An  inch  of  water  per  acre  weighs  225,960 
pounds.  In  the  last  column  the  general  condition  of  the  soil  of 
the  Experiment  Farm  is  given,  as  noted  at  the  time,  and  may 
aid  in  recalling  to  mind  the  general  character  of  the  past  grow- 
ing season.  Through  all  of  June  and  to  the  middle  of  July  the 
farmers  were  complaining  of  the  unusually  wet  season.  Cotton 
hardly  commenced  to  grow  until  the  16th  of  July,  when  it  took 
a  start  and  for  two  weeks  or  more  grew  rapidly.  By  the  30th 
the  farmers  were  complaining  of  the  warm,  dry  weather.  The 
following  was  entered  in  our  note-book  on  this  date: 

"The  ground  contains  just  about  moisture  enough  now  for  cotton  and 
tobacco,  if  it  had  been  about  like  this  all  along,  but  this  hot,  dry  spell  follow- 
ing the  unusually  wet  season  has  occasioned  much  injury  to  the  tobacco.    Corn 
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also  has  .'fired'  badly  in  some  places.  It  is  noticed  that  crops  on  the  ma- 
nured plots  are  suffering,  while  the  unmanured  cotton  and  tobacco  are  grow- 
ing well  and  are  not  suffering  at  all  yet.  Opinion  is  divided  in  the  neighbor- 
hood as  to  whether  the  cotton  is  in  immediate  need  of  rain." 

By  the  5th  of  August  tobacco  had  been  ranch  injured,  and 
cotton  was  suffering.  On  the  1st  of  September  the  longest  and 
most  severe  drought  of  the  season  commenced,  there  being  no 
rain  thereafter  for  nearly  six  weeks. 

The  following  table  gives  the  mean  weekly  temperature  of  the 
air  and  soil  at  different  depths  at  7  A.  M.,  1  P.  M  and  7  P.  M.? 
and  will  be  found  useful  and  interesting  in  connection  with  the 
above  table  of  the  weekly  moisture  determinations.  More  work 
has  been  done,  and  still  more  is  proposed,  on  this  subject  of  the 
moisture  of  the  soil,  not  only  with  our  own  soil,  but,  it  is  to  be 
hoped,  with  other  typical  soils  of  the  State. 
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ON    THE    TEMPERATURE    OF    THE    SOIL. 

The  soil  thermometers  used  by  us  were  described  on  page  97. 
The  readings  were  taken  at  7  A.  M.,  1  p.  M.  and  7  P.  M.,  giving 
equal  intervals  of  six  hours  between  each  reading. 

The  thermometers  were  permanently  buried  to  their  respective 
depths  in  May,  and  have  not  since  been  removed.  They  were 
put  in  the  unmanured  cotton  field  where  the  work  just  recorded 
was  carried  on,  the  land  sloping  2J°  to  the  south-east.  It  was 
intended  to  have  the  cotton  growing  around  the  thermometers, 
and  to  have  the  land  around  them  cultivated  as  if  they  them- 
selves had  been  cotton  plants.  The  cotton,  for  the  sake  of  uni- 
formity, was  put  in  in  checks  2x3  feet  apart,  but  with  so  much 
passing  back  and  forth  to  read  the  instruments,  the  adjacent 
plants  were  injured,  so  that,  practically,  the  thermometers  were 
never  shaded.  The  soil  was  kept  worked  about  them  as  in  the 
rest  of  the  field. 

About  all  we  can  hope  to  do  in  this  subject  of  soil  tempera- 
ture for  some  time  to  come  is  to  collect  data  from  which,  wThen 
a  sufficient  amount  has  been  obtained  and  sufficient  mathemati- 
cal knowledge  brought  to  bear  on  it,  the  relation  of  the  soil  to 
heat  will  be  established — a  fact  which  will  prove  of  practical 
value  to  agriculture,  more  especially,  perhaps,  when  special 
branches  are  considered,  as  tobacco  culture,  trucking,  grape  cul- 
ture, and  the  like.  The  time  will  come  when  the  tobacco  grower, 
market  gardener  and  vineyardist  will  study  his  soil  thermome- 
ter just  as  he  now  does  the  temperature  of  the  air. 

That  every  soil  has  a  definite  relation  to  heat  is  undoubted, 
and  unmistakable  proof  can  be  seen  by  a  careful  study  of  the 
statistics  gathered  here  and  elsewhere,  and  of  the  "soil  tempera- 
ture curves"  on  the  plates  at  the  back  of  this  report,  where  the 
mean  temperature  of  the  soil,  for  certain  periods  of  time,  is 
illustrated  by  diagrams. 

In  this,  as  in  all  scientific  investigations,  we  must  have  this 
aim  before  us  constantly — not  the  mere  collection  of  facts  in 
regard  to  the  variation  of  this  thermometer  or  that,  but  we  must 
have  a  working  hypothesis — something  to  prove  or  disprove; 
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and  we  must  collect  and  apply  all  our  results  to  this  end.  Such 
an  hypothesis  we  have  established  for  ourselves.  We  hold  that 
there  is  a  definite  and  important  relation  Between  the  tempera- 
ture of  the  air  and  of  the  soil  at  different  depths,  that  this  in  a 
measure  is  under  our  control,  and  that  it  is  one  of  the  factors, 
if  not  the  most  important  factor,  both  of  crop  production  and  of 
crop  distribution. 

In  the  diagrams  or  "curves"  at  the  back  of  this  report  can 
be  readily  seen  the  effect  of  the  daily  variation  of  temperature  in 
the  soil,  which  practically  ceases  to  be  felt  at  a  depth  of  twenty-four 
inches.  The  annual  variation  is  felt  at  a  very  much  greater  depth, 
and  as  it  affects  the  24-inch  thermometer  about  the  same  as  it 
does  the  3 -inch  one,  the  whole  figure  is  caused  to  rise  or  fall, 
but  maintaining  almost  the  same  relative  shape.  The  effect  of 
these  two  periodic  changes  of  temperature  is  to  produce  waves, 
of  heat,  which  descend  into  the  earth  and  gradually  die  away. 

Maxwell  says  (Theory  of  Heat,  page  265):  "The  length  of 
these  waves  is  proportional  to  the  square  root  of  the  periodic 
times.  If  we  examine  the  wave  at  a  depth  such  that  the  greatest 
heat  occurs  when  it  is  coldest  at  the  surface,  then  the  extent  of 
the  variation  of  temperature  at  this  depth  is  only  ^  of  its  value 
at  the  surface.  *  *  *  Since  the  depth  of  the  wave  varies 
as  the  square- root  of  the  periodic  time,  the  wave  length  of  the 
annual  variation  of  temperature  will  be  about  nineteen  times  the 
depth  of  those  of  the  diurnal  variation." 

In  the  rocks  of  this  country  it  has  been  determined  that,  at  a 
depth  of  about  twenty-five  feet,  the  temperature  is  six  months 
in  arrears,  being  coldest  there  when  warmest  on  the  surface,  while 
at  about  fifty  feet  the  temperature  is  twelve  months  in  arrears 
End  has  only  a  very  small  fraction  of  its  value  at  the  surface. 

To  work  this  subject  up  fully  requires  considerable  mathe- 
matical knowledge  and  more  time  for  calculation  and  observa- 
tion than  we  have  been  able  to  take  from  our  other  work  up  to 
this  time. 

We  need  to  know  the  time  when  each  of  the  thermometers 
reach  their  maximum  both  for  the  daily  and  yearly  variations. 
This  has  been  only  partially  determined  on  the  Farm  for  one  day, 
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when  hourly  readings  were  taken  from  7  A.  M.  to  7  p.  M.  On 
July  28th  the  maximum  occurred  approximately  as  follows: 
air,  3  p.  m.;  surface  of  ground,  1  p.  M.;  three  inches  deep,  3  P. 
M.;  six  inches  deep,  5  P.  M.,  while  the  12-inch  thermometer  was 
still  going  up  at  7  P.  M.,  and  it  has  frequently  been  observed 
that  the  24-inch  thermometer  is  warmest  at  7  a.  m.,  although  its 
daily  variation  is  very  small.  It  should  also  be  stated  that  on 
this  date  the  12-inch  thermometer  fell  0.4°  between  7  and  9  A. 
M.,  which  loss  was  not  regained  before  11a.  m.  Indications  of 
this  minimum  occurring  after  7  a.  m.  have  been  noticed  frequently 
in  drawing  the  daily  and  weekly  "curves,"  and  can  be  very 
plainly  seen  in  the  weeks  ending  October  8  and  October  15, 
when  the  soil  was  very  dry  and  nightly  radiation  at  a  maximum. 
Frequently,  after  an  unusual  amount  of  radiation  from  the  sur- 
face, the  minimum  occurs  at  12  inches  (apparently)  even  after  l 
p.  M.,  but  this  seems  to  occur  more  often  at  the  New  York  Ex- 
periment Station  than  with  us. 

In  working  over  the  report  of  the  New  York  Experiment 
Station,  it  has  been  frequently  noticed  that  the  temperature  of 
their  soil  twelve  inches  deep  is  the  same  or  even  lower  at  noon 
than  at  the  morning  reading.  This  can  be  seen  in  the  " curves" 
for  July  in  1883  and  1884,  and  many  other  instances  bearing  on 
this  could  be  given.  One  would  be  inclined  to  believe  at  first 
sight  that  the  temperature  had  remained  constant  and  had  not 
yet  been  affected  by  the  daily  rise.  This  was  at  first  attributed 
to  a  peculiarity  of  their  soil  as  compared  with  our  own;  but  if 
one  carefully  examines  our  curves  for  July  28,  also  those  for  the 
mean  temperature  for  the  weeks  ending  October  8  and  October 
16  and  other  cases,  it  will  be  seen  that  the  12-inch  thermometer 
regularly  fell  after  the  morning  reading,  and  it  seems  probable 
that  by  a  singular  coincidence  they  have  selected  the  hour  (noon) 
when  the  temperature  at  that  depth,  having  passed  its  minimum 
(say  at  10  A.  M.),  has  again  just  reached  the  point  on  its  daily 
rise,  where  it  was,  when  observed  on  its  fall,  at  7  A.  M. 

Our  soil  themometers  do  not  read  lower  than  about  30°F.,  so 
we  have  been  unable  this  winter  to  determine  the  time  of  the 
annual  minimum. 
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That  there  are  disturbing  elements  in  regard  to  this  relation 
in  arable  soils  is  not  to  be  denied,  but  it  seems  probable  that 
these  can  be  determined  and  that  the  true  relation  of  the  soil  to 
heat  can  be  established,  enabling  us,  from  the  temperature  of 
one,  or  at  most  two.  depths  of  the  soil,  to  estimate  very  closely 
that  for  the  whole,  thus  making  it  as,  easy  to  keep  a  record  of 
the  temperature  of  the  soil  as  it  is  that  of  the  air. 

The  relation  of  the  soil  to  heat  is,  practically,  to  a  certain 
marked  extent,  under  our  control,  and  we  make  constant  use  of 
this  fact.  The  better  we  understand  this  relation  and  the  more 
we  know  about  it,  the  more  intelligently  can  we  perform  many 
of  our  important  farming  operations.  For  early  vegetables  or 
fruit  one  would  hardly  select  a  northern  exposure  in  preference 
to  others,  but  would  expect  with  a  south  or  south-eastern  expo- 
sure that  his  vegetables  would  ripen  at  least  one  or  two  weeks 
earlier. 

Thorough  drainage  and  cultivation  modifies  the  temperature 
of  the  soil  greatly.  Prof.  Johnson  says  in  "How  Crops  Feed," 
page  195,  "the  capacity  of  water  for  heat  is  much  greater  than 
that  of  the  soil.  *•  *  *  Lime-sand  and  quartz-sand  are  the 
slowest  of  all  the  ingredients  of  the  soil  to  suffer  changes  of 
temperature  when  exposed  to  a  given  source  of  heat.  *  *  * 
Now  water  is  nine  times  slower  than  quartz  in  being  affected  by 
changes  of  temperature,  and  as  the  en  ire  surface  of  the  wet  soil 
is  water,  which  is,  besides,  a  nearly  perfect  non-conductor  of  heat, 
we  can  understand  that  external  warmth  must  affect  it  slowly." 
Again:  " Thorough  drainage  by  loosening  the  soil  and  causing 
a  rapid  removal  from  below  of  the  surplus  water  has  a  most 
decided  influence,  especially  in  spring  time,  in  warming  the  soil 
and  bringing  it  into  a  suitable  condition  for  the  support  of  vege- 
tation." 

To  give  another  instance  of  our  knowledge  of,  and  important 
control  over,  this  relation:  Some  of  the  vine-growers  in  France 
and  Germany  found  that  their  grapes  ripened  earlier  and  better 
on  soils  covered  with  fragments  of  quartz  and  slate,  and  in  some 
places  they  have  the  practice  of  spreading  these  substances,  char- 
coal and  other  absorbents  of  heat  over  the  ground  to  hasten   the 
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ripening  of  their  grapes.  In  some  districts  they  also  have  the 
practice  of  training  their  vines  along,  and  only  a  few  inches 
from,  the  ground,  thus  utilizing  the  surface  heat  in  another  way 
for  ripening  their  grapes,  and  at  the  same  time  giving  material 
protection  against  the  occurrence  of  early  frosts. 

Practically,  what  value  have  some  of  these  modifying  causes 
with  our  climate  and  soils?  They  must  control  in  great  part 
the  chemical  and  biological  changes  of  the  soil,  and,  directly  or 
indirectly,  the  kind  and  amount  of  crop  raised. 

If  a  man  wanted  to  raise  oranges,  or  lemons,  or  pine-apples  in 
Boston,  it  would  not  be  necessary  for  him  to  send  to  Florida  for 
soil  to  grow  them  in,  but  he  must  provide  a  greenhouse  where 
the  climate,  especially  the  temperature,  will  be  under  his  control. 
A  successful  florist  or  gardener  must  understand  how  to  manage 
his  heat  above  all  things,  as  on  this  alone  depends  in  great  part 
his  success.  He  must  have  different  houses  and  hot- beds  and 
cold  frames  where  different  temperatures  prevail;  some  of  his 
plants  must  have  " bottom  heat,"  while  others  must  be  put  up 
close  to  the  glass  and  away  from  "bottom  heat,"  according  to 
the  habits  of  the  plant  and  the  development  he  wishes  it  to  attain. 
This  is  of  vastly  more  importance  than  whether  he  gives  the 
plant  this  kind  of  commercial  fertilizer  or  the  other. 

An  opportunity  to  study  some  of  these  questions  practically 
was  presented  on  the  Farm.  There  was  a  small  meadow  at  one 
end  of  the  place  upon  which  water  was  always  standing  over 
most  of  the  surface.  It  was  intended  to  drain  this  and  seed  it 
down  in  grass.  What  effect  would  thorough  drainage  have  upon 
the  temperature  of  the  soil?  A  spot  was  selected  where  the  soil 
was  completely  saturated  with  water,  but  with  no  water  actually 
standing  upon  the  surface,  except  when  the  spongy  sod  was 
pressed  by  the  foot  or  hand,  when  water  would  ooze  up.  The 
grass  was  not  above  an  inch  high  and  by  no  means  shading 
the  ground.  Soil  thermometers,  which  had  previously  been 
compared  with  our  others,  were  put  in  on  August  16th,  and 
three  daily  readings  were  taken  for  a  month,  directly  after  the 
other  instruments  were  read. 
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About  a  week  after  the  thermometers  were  put  in,  a  ditch  was 
dug  on  either  side  of  the  meadow  (and  thermometers)  for  drain- 
age, but  they  hardly  lowered  the  water  inside  the  meadow  at  all, 
so  that  the  surface  around  the  thermometers  continued  to  be  satu- 
rated throughout  the  month.  The  results  of  the  observations 
on  the  temperature  of  the  soil,  as  compared  with  those  obtained 
in  the  cotton  field,  are  interesting,  and  confirm  what  has  been 
mentioned  as  one  of  the  advantages  of  well-drained  land. 

TEMPERATURE    OF   THE   SOIL    IN    THE    MEADOW. 


Date. 

7    A.    M. 

1    P.    M. 

7    P.    M. 

3  in. 

6  in. 

12  in. 

3  in. 

6  in. 

12  in. 

3  in. 

741 
74.3 
75.1 
74.3 
77.0 
82.2 
80.0 

6  in. 

12  in. 

August         21 

22 

69.0 
66.1 
64.2 
69.9 
69.6 
71.3 
71.7 

'  72.6 
72.1 
71.2 
74.3 

73.8 
75.9 
75.9 

74.9 
74.0 
73.8 
74.6 
74.4 
75.9 
76.4 

74.8 

72.7 

2.1 

74.3 
76.1 

77.0 
73.2 
77.2 
78.0 
78.0 

74.2 
74.8 
73.5 

75.1 

76.7 
77.7 
78.2 

74.1 
•73.8 
73.0 
74.3 
74.4 
75.8 
76.1 

76.2 
76.0 
76.0 
76.6 
79.2 
79.8 
80.1 

75.1 
74.9 

23 

74.4 

24 

74.9 

25 

26 

76.0 
77.1 

27 

77.4 

Mean  in  meadow 

68.8 
6S.3 

73.7 
70.3 

3.4 

76.3 
83.8 

75.7 
78.0 

74.5 
74.1 

76.7 
78.6 

77.7 
78.6 

75.7 

"      "  cotton-plot 

76.0 

Plus  or  minus  in  meadow 

0.5 

—  7.5 

—2.3 

0.4 

—1.9 

—0.9 

80.1 
79.9 
82.0 
78.8 
76.9 
74.1 
73.0 

0.3 

August         28 

71.3 
71.3 
73.2 
72.5 
68.0 
64.2 
58.6 

75.9 
76.0 
76.5 
77.3 
74.5 
72.2 
69.8 

76.6 
76.8 
76.9 
77.2 
75.9 
74.1 
72.3 

82.2 
82.2 
82.7 
75.3 
75.1 
69.9 
69.8 

78.2 
77.9 
78.8 
77.1 
75.8 
72.9 
71.3 

76.2 
76.4 
16.8 
76.7 
75.1 
73.2 
71.8 

82.0 
81.1 
81.3 
76.6 

75.0 
69.9 
69.6 

76.5 

78.7 

—2.2 

77.7 

29....: 

77.6 

30 

77.9 

31 

77.1 

September  1 

76.0 

2 

74.0 

3 

72.9 

Mean  in  meadow 

"      "    cotton-plot 

68.4 

68.8 

74.6 
71.3 

3.3 

75.7 
73.9 

1.8 

76.7 
84.9 

76.0 

78.1 

75.1 

74.9 

77.8 
79.1 

76.1 
76.6 

Plus  or  minus  in  meadow 

—0.4 

—8.2 

—2.1 

0.2 

71.1 
72.0 
72.9 

72.7 
72.8 
72.9 
73.3 

—1.3 

73.4 
73.3 

75.8 
74.0 
73.8 
74.8 
77.4 

74.6 

77.0 

0.5 

September  4 

62.9 
70.2 
68.2 
67.1 
68.9 
68.4 
68.2 

69.2 
71.5 
72.0 
72.1 
72.6 
72.5 
72.9 

71.7 
72.0 
72.4 
73.1 
72.9 
72.9 
73.1 

70.7 
73.4 
74.7 
73.9 
71.2 
73.2 
77.0 

71.3 
72.0 
74.2 
72.6 
72.9 
73.5 
75.3 

70.2 
73.0 
73.6 
71.6 
71.6 
72.5 
75.4 

72.5 

5 

72.5 

G 

7  : 

7 

i 

8 

73.0 

9 

73.5 

10 

74.9 

Mean  in  meadow 

67.7 
69.2 

71.8 
70.5 

72.6 

72.0 

73.4 
80.9 

73.1 

75.8 

72.5 
73.0 

72.5 

77.3 

73.3 

"      "    cotton-plot 

74.8 

Plus  or  minus  in  meadow- 

—1.5 

1.3 

0.6 

—7.5 

81.7 
81.5 
70.1 
71.3 
71.8 
77.0 
78.4 

—2.7 

0.5 

—4.8 

—2,4 

78.6 
78.7 
76.3 

75.0 
74.8 

77.0 
78.1 



76.9 

77.6 

-0.7 

—1.2 

September  11 

69.9 
73.9 
68.4 
66.2 
67.1 
69.9 
69.8 

74.2 
74.8 
75.3 
72.0 
72.4 
73.5 
74.0 

73.7 
73.0 

^  74.3 
75.2 
75.5 
73.9 
73.2 
73.8 
74.4 

77.0 
77.4 
75.9 
73.8 
72.9 
75.5 
76.1 

75.5 
78.5 

74.5 
75.0 
75.0 
73.2 
73.0 
73.8 
74.3 

74,1 
75.0 

0.9 

77.0 
79.7 
75.1 
71.3 
74.8 
75.1 
77.0 

75.5 
78.4 

*75.9 

12 

13 

14 

76.2 
75.6 
74.0 

15 

1(5 

73.6 
74.0 

17 

75.9 

Mean  in  meadow 

69.3 

70.5 

71.3 
73.7 

76.8 
83.5 

76.4 
76.3 

"      "  cotton-plot  ... 



Plus  or  minus  in  meadow.... 

—1.2 

■0.7 

0.6 

—6.7 

—3.0 

—2.9 

0.1 
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Only  the  mean  weekly  readings  are  compared  with  those  in 
the  cotton  field,  for  obvious  reasons.  Generally  the  tempera- 
ture of  the^meadow  was  notably  warmer  in  the  morning  than 
the  cotton  field,  except  at  a  depth  of  three  inches,  which  was 
generally  somewhat  colder,  occasioned  possibly  by  the  greater 
amount  of  water  evaporated  from  the  surface  of  the  ground.  At 
1.  P.  M.  and  at  7  P.  M.  the  soil  in  the  meadow  was  notably  colder 
than  in  the  cotton  field.  This  in  itself  gives  some  interesting 
results. 

Comparing  the  relation  of  these  soils  to  heat,  it  seems  to  be 
indicated  that  the  fine  Granville  county  tobacco  soil  (a  gray  sand), 
which  would  seem  to  be  warmest  of  all,  was  in  reality  the  cold- 
est at  a  depth  of  three  inches  and  lower;  the  meadow  comes 
next,  and  the  cotton  field  seems  to  be,  on  the  whole,  considera- 
bly warmer  than  either  of  the  others.  It  still  seems  to  be  indi- 
cated, however,  that,  of  the  three,  the  meadow  would  be  the 
slowest  to  warm  up  in  the  spring.  This  will  be  further  looked 
into  in  1887. 


SUNSHINE    RECORD. 


A  record  has  been  kept  through  the  growing  season  of  the 
amount  of  sunshine  the  crop  has  received.  The  apparatus  used 
was  very  similar  to  one  described  in  the  report  of  the  New  York 
Experiment  Station  for  1885.  It  consists  of  a  small  wooden 
box,  painted  black  inside,  with  a  small,  short  focus  lense  in  one 
end.  Inside  the  box  is  a  movable  frame  on  which  is  put  every 
night  a  piece  of  sensitive  silver  paper  (the  kind  used  for  print- 
ing photographs)  exactly  in  the  focus  of  the  lens.  In  front  of 
the  lens,  about  twelve  inches  away,  is  a  glass  globe  (a  round- 
bottom  flask  will  do)  painted  black  inside.  When  the  sun  is 
shining  this  blackball  reflects  a  small  spot  of  light  into  the  lens, 
which  is  brought  to  a  focus  on  the  silver  paper  where  it  makes  a 
black  dot.  On  a  clear  day,  as  the  sun  moves  across  the  heavens 
the  spot  of  light  moves  around  the  ball,  and  the  image  moves 
on  the  silver  paper,  giving  a  continuous  black  line.  When  the 
sun  is  obscured  by  clouds,  or  its  light  cut  off  from  the  ball,  a 
break  occurs  in  the  record,  the  time  and  duration  of  which  are 
indicated  by  a  scale  from  which  can  also  be  read  off  the  number 
of  hours  and  minutes  of  sunshine  for  the  day.  An  apparatus, 
in  every  way  as  good  as  this,  could  doubtless  be  made  for  five 
dollars,  or  less.  As  Dr.  Sturtevant  says,  such  an  apparatus 
records  about  10  to  15  per  cent,  less  sunshine  than  actually  occurs, 
as  it  will  not  record  for  some  little  time  after  the  sun  rises,  the  time 
depending  probably  upon  the  amount  of  moisture  in  the  air,  which 
absorbs  most  of  the  heat  and  chemical  rays  of  the  light.  The 
apparatus  is  so  simple,  inexpensive  and  easy  to  make,  that  it 
would  seem  that  more  might  be  used  throughout  the  country,  and 
even  in  this  State,  as  the  record  would  be  of  value.  The  instru- 
ment could  be  easily  put  together  and  the  record  kept  at  any  of 
the  colleges  or  any  of  the  signal  stations,  and  the  results  so 
obtained  would  form  a  valuable  record  for  agricultural  science 
and  probably  practice. 
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SUNSHINE  RECORDED  IN  JUNE,  1886. 


Date. 

Before 

A.  M. 

P.M. 

After 

Total. 

Per  cent. 

Rain. 

9. 

9--12. 

12—3. 

3. 

Recorded. 

Possible. 

of  Possible. 

Inches. 

1 

.15 

3.00 

1.25 

1.45 

6.25 

14.27 

44.40 

2 

0 

0 

0 

0 

0 

14.27 

0 

3 

2.40 

3.00 

1.45 

.45 

8.20 

14.28 

55.32 

4 

0 

0 

0 

0 

0 

14.29 

0 

1.2 

5 

.20 

1.25 

0 

.50 

2.35 

14.31 

17.79 

6 

0 

.10' 

0 

0 

.10 

14.32 

1.14 

7 

0 

0 

.20 

•  1.25 

1.45 

14.33 

12.02 

1.1 

8 

1.20 

0 

1.10 

.30 

3.00 

14.33 

20.61 

0.1 

9 

.15 

.55 

1.30 

.05 

2.45 

14.34 

18.87 

10 

.45 

.15 

.55 

2.40 

4.35 

14.34 

31.46 

0.4 

11 

2.45 

3.00 

2.40 

3.10 

11.35 

14.35 

79.42 

12 

2.40 

3.00 

2.50 

3.00 

11.30 

14.35 

78.85 

13 

2.40 

3.00 

1.35 

3.10 

10.25 

14.35 

71.42 

14 

2.00 

.10 

0 

.10 

2.20 

14.35 

16.00 

15 

.50 

2.25 

2.05 

1.35 

6.55 

14.36 

47.37 

16 

0 

.05 

.40  ■ 

3.30 

4.15 

14.37 

29.07 

|17 

2.35 

3.00 

2.55 

2.50 

11.20 

14.37 

77.53 

18 

0 

.40 

1.05 

2.55 

4.40 

14.38 

31.89 

0.9 

19 

.05 

2.45 

2.20 

2.50 

8.00 

14.37 

54.73 

20 

2.50 

3.00 

3.00 

3.20 

12.10 

14.36 

83.33 

21 

2.05 

2.00 

.30 

0 

4.35 

14.36 

31.39 

22 

.05 

1.50 

1.50 

.55 

4.40 

14.36 

31.96 

0.8 

23 

2.15 

3.00 

2.55 

1.40 

9.50 

14.36 

67.35 

24 

1.40 

2.45 

2.55 

2.10 

9.30 

14.36 

65.06 

25 

2.45 

2.55 

3.00 

2.45 

11.25 

14.36 

78.19 

26 

3.00 

3.00 

2.45 

1.40 

10.25 

14.35 

71.42 

27 

1.35 

3.00 

2.00 

1.15 

7.50 

14.36 

53.65 

28 

0 

0 

0 

0 

0 

14.36 

0 

29 

0 

0 

0 

0 

0 

14.35 

0 

0.2 

30 

0 

.20 

.35 
42.45 

0 

.55 

14.35 

,    6.28 

0.1 

Total 

35.25 

48.40 

44.35 

17155 

430.26 

47.92 

2.20 

Distribution. 

Per  cent. 

20.41 

28.31 

24.68 

25.93 

* 

SUNSHINE    RECORDED  IN  JULY,  1886. 


Date. 

Before 

A.  M. 

P.  M. 

After 

;Tot 

\L. 

Per  cent. 

j    Rain. 

9. 

9—12. 

12—3. 

3. 

Recorded. 

Possible. 

of  Possible. 

Inches. 

1 

0 

0 

0 

0 

0 

14.35 

• 
0 

2.05 

2 

0 

o 

1.25 

1.30 

2.55 

14.34 

20.02 

0.1 

3 

.50 

1.00 

1.25 

.45 

4.00 

14.33 

27.49 

4 

.40 

2.20 

2.05 

.25 

5.30 

14.33 

37.80 

0.6 

5 

1.20 

1.10 

2.25 

1.00 

5.55 

14.31 

40.75 

6 

1.25 

1.00 

2.05 

.10 

4.40 

14.31 

32.14 

0.9 

7 

.     .05 

1.50 

2.25 

2.50 

6.10 

14.30 

42.52 

8 

1.20 

1.50 

1.00 

1.50 

6.00 

14.29 

41.42 

9 

2.30 

3.00 

2.55 

2.45 

11.10 

14.29 

77.10 

1.2 

10 

2.40 

3.00 

3.00 

1.25 

10.15 

14.27 

70.93 

11 

.50 

2.35 

1.40 

1.30 

6.35 

14.26 

45.62 

12 

2.00 

2.35 

.30 

2.10 

7.15 

14.26 

41.02 

13 

0 

2.20 

2.50 

2.15 

7.25 

14.24 

51 JM 

14 

.55" 

2.35 

3.20 

.45 

6.35 

14.24 

45.71 

15 

0 

1.00 

0 

0 

1.00 

14.22 

6.82 

0.35 

16 

2.05 

2.50 

2.35 

3.05 

10.35 

14.21 

73.76 

17 

2.30 

3.00 

3.00 

3.05 

11.35 

14.20 

80.81 

18 

2.20 

2.35 

2.55 

3.05 

10.55 

14.19 

76.25 

19 

2.30 

3.00 

2.35 

2.35 

10.40 

14.17 

74.56 

20 

2.05 

3.00 

2.30 

2.15 

9.50 

14.16 

68.94 

21 

.15 

.10 

.50 

.55 

2.10 

14  15 

15.20 

22 

0 

0 

0 

0 

0 

14.13 

0 

23 

1.15 

3.00 

2.40 

3.10 

10.05 

14.12 

71.00 

24 

3.00 

3.00 

2.00 

1.00 

9.00 

14.11 

63.45 

25 

.10 

3.00 

2.05 

3.20 

8.25 

14.10 

60.5S 

26 

2.40 

3.00 

3.00 

3.30 

12.10 

14.08 

86.08 

• 

27 

.20 

.50 

.40 

3.05 

4.55 

14.06 

35.10 

28 

2.30 

3.00 

2.35 

3.20 

11.25 

14.05 

81.06 

29 

2.30 

3.00 

2.50 

1.35 

9.55 

14.03 

70.58 

30 

2.30 

2.50 

1.50 

2.30 

9.40 

14.01 

68.96 

3L 

1.10 

2.00 

.55 
58.05 

.15 

4.20 

14.00 

30.95 

Total 

42.24 

64.30 

56.05 

221.15 

440.11 

50.26 

Distribution. 

Per  cent. 

19.16 

28.39 

26.25 

25.36 

SUNSHINE. 
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SUNSHINE  RECORDED 

IN  AUGUST,  1886. 

Date. 

Before 

A.  M. 

P.M. 

After 

Total. 

Per  cent. 

i    Rain. 

9. 

9—12. 

12—3. 

3. 

Recorded. 

Possible. 

of  Possible. 

Inches. 

1 

1.50 

2.05 

1.10 

0 

5.05 

13.58 

36.39 

2 

.35 

.20 

.55 

2.25 

4.15 

13.56 

36.48 

3 

2.35 

3.00 

3.00 

3.30 

12.<»5 

13.55 

86.82 

4 

0 

.25 

.05 

.05 

.35 

13.53 

4.08 

5 

0 

.40 

.25 

0 

1.05 

13.51 

78.21 

0.3 

6 

0 

.10 

1.10 

1.50 

3.10 

13..K0 

22.88 

0.1 

7 

.55 

1.25 

1.55 

2.40 

6.55 

13.49 

50.06 

0.55 

8 

.10 

1  50 

2.00 

3.05 

7.05 

13.46 

51.27 

9 

0 

.05 

.05 

0 

.10 

13.43 

1.21 

0.4 

10 

0 

.05 

.25 

.15 

.45 

13.42 

5.47 

0.4 

11 

0 

1.15 

2.30 

3.40 

7.25 

13.40 

54.26 

1.95 

12 

2.15 

2.45 

3.00 

2.45 

10.45 

13.38 

78.85 

13 

0 

1.50 

3.0!) 

2.20 

7.10 

13.76 

52.69 

14 

.35 

2.20 

3.00 

3.20 

9.15 

13.34 

68.08 

15 

.50 

.45 

1.40 

1.10 

4.25 

13.32 

32.63 

16 

0 

.30 

.55 

1.45 

3.10 

13.30 

23.45 

17 

2.05 

3.00 

2.50 

1.45 

9.40 

13.29 

71.69 

0.2 

18 

.30 

1.25 

.15 

0 

2.10 

13.26 

16.12 

0.5 

19 

0 

0 

.25 

.40 

1.05 

13.24 

80.84 

1.3 

20 

2.45 

3.00 

2.55 

3.10  . 

11.50 

13.23 

88.41 

21 

2.30 

2.10 

2.25 

3.05 

10.10 

13.21 

76.15 

22 

2.40 

3.00 

3.00 

2.30 

11.10 

13.19 

83  85 

23 

2.20 

1.30 

1.50 

2.25 

8.05 

13.16 

60.92 

24 

0 

1.05 

0 

.35 

1.40 

13.14 

12.59 

25 

2.15 

3.00 

2.55 

2.05 

10.15 

13.12 

77.65 

26 

1.15 

2.05 

2.25 

2.55 

8.40 

13.10 

65.82 

1.0 

27 

1.0 

3.00 

2.55 

2.35 

-      9.30 

13.08 

72.33 

28 

2.0 

2.55 

2.50 

2.15 

10.00 

13.05 

76.43 

29 

0 

2.00 

2.40 

1.45 

6.25 

13.04 

49.1 

30 

.20 

2.30 

2.20 

1.35 

6.45 

13.02 

51.79 

31 

0 

.15 
50.25 

2.30 

2.40 

.     5.25 

13.00 

41 .66 

0.2 

Total 

29.25 

57.30 

58.50 

196.10 

412.26 

47.56 

4.74 

Distribution. 

Per  cent. 

14.99 

25.7 

39.31 

29.99 

SUNSHINE  RECORDED  IN  SEPTEMBER,  1886. 


Date. 

Before 

A.  M. 

P.  M. 

After 

Total. 

Per  cent. 

Rain. 

9. 
2.10 

9—12. 

12—3. 

3. 

Recorded. 

Possible. 

of  Possible. 

Inches. 

1 

3.00 

3.00 

2.40 

10.50 

12.57 

84.42 

2 

2.10 

2  10 

1.30 

2.10 

8.00 

12.55 

61.93 

3 

0 

2.30 

2  30 

1.35 

6.35 

12.52 

51.16 

4 

1.35 

2.50 

2.15 

1.05 

7.45 

12.50 

60.38 

5 

0 

0 

.10 

1.10 

1.20 

12.47 

10.43 

6 

.15 

2.H0 

2.20 

1.35 

6.40 

12.46 

52.21 

7 

0 

0 

.20 

.15 

.35 

12.43 

4.68 

8 

0 

0 

0 

0 

0 

12.42 

0 

9 

0 

0 

0 

0 

0 

12.39 

0 

10    ■ 

0 

2.40 

3.00 

3.10 

S.50 

12.37 

70.01 

11 

1.05 

3.00 

3.00 

2.35 

9.40 

12.35 

77.00 

12 

1.25 

3.00 

2.50 

2.00 

9.15 

12.33 

73.7 

13 

0 

1.05 

1.45 

1.50 

4.40 

12.31 

37.2 

14 

.35 

2.15 

.20 

.45 

3.55 

12.29 

31.37 

15 

0 

0 

0 

.20 

.20 

12.26 

2.68 

16 

.10 

2.10 

1.35 

2.50 

6.45 

12.23 

54.5 

17 

0 

2.30 

2.25 

2.50 

7.45 

12.21 

62.75 

18 

.45 

3.00 

1.30 

0 

5.15 

12.20 

42.55 

19 

0 

.50 

2.40 

.30 

4.00 

12.17 

32.56 

20 

.45 

2.45 

2.55 

.50 

7.15 

12.16 

59  1 

21 

1.30 

2.30 

2.50 

2.40 

9.30 

12.15 

77.55 

22 

.25 

3.00 

3.00 

2.30 

8.55 

12.12 

73.08 

23 

1.30 

3.00 

3.00 

2.30 

10.00 

12.09 

82.3 

24 

1.10 

3.00 

2.50 

2.50 

9.50 

12.06 

81.26 

25 

0 

2.5 

2.20 

1.55 

6.20 

12.04 

52.76 

26 

1.05 

2.20 

2.40 

2.35 

8.40 

12.30 

71.92 

27 

1 .25 

3.00 

3.00 

2.30 

9.55 

11.59 

82.75 

28 

.50 

3.00 

3.00 

2.35 

9.25 

11.58 

77.99 

29 

.45 

0 

0 

0 

.45 

11.55 

6.29 

30 

0 

.10 

1.20 

2.45 

4.15 

11.53 

35.76- 

Total 

19.35 

58.20 

58.05 

51.00 

187.00 

365.93 

51.05 

Distribution. 

Per  cent. 

10.46 

31.16 

31.03 

27.24 
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SUNSHINE  RECORDED 

[N  OCTOBER,  1886. 

Date. 

Before 

A.  M. 

P.  M. 

After 

Total. 

Per  cent. 

Rain. 

9. 

9—12. 

12—3. 

3. 

Recorded. 

Possible. 

of  Possible. 

Inches. 

1 

.50 

.35 

.35 

.40 

2.40 

11.50 

22.53 

2 

.45 

2.10 

3.00 

2.30 

8.25 

11.48 

71.75 

3 

1.00 

3.00 

3.00 

2.30 

9  30 

11.45 

80.85 

4 

1.15 

3.00 

3.00 

2.15 

9.30 

11.43 

81.08 

5 

.45 

2.45 

3.00 

2.10 

8.40 

11.41 

74.17 

6 

.40 

1.50 

2.20 

2.05 

6.55 

11.39 

59.37 

7 

.45 

3.00 

3.00 

2.30 

9.15 

11.37 

79.62 

8 

.45 

3.00 

3.00 

1.10 

7.55 

11.35 

68.34 

9 

0 

2.45 

3.00 

2.15 

8.00 

11.33 

69.26 

10 

0 

1.50 

.20 

0 

2.10 

11.30 

18.84 

11 

.30 

3.00 

3.00 

1.45 

8.15 

11.27 

72.05 

12 

.35 

3.00 

3.00 

2.15 

8.50 

11.25 

77.37 

13 

.20 

2.40 

0.5 

.25 

3.30 

11.23 

30.74 

14 

.40 

3.00 

3.00 

2.30 

9.10 

11.21 

80.76 

15 

.35 

3.00 

3.00 

2.45 

9.20 

11.18 

82.59 

16 

.50 

3.00 

3.00 

2.00 

8.50 

11.16 

78.40 

17 

0 

2.40 

3.00 

3.00 

8.40 

11.14 

77.15 

18 

0 

.45 

2.25 

2.35 

5.50 

11.12 

52.08 

19 

0 

2.35 

3.00 

2.45 

8.20 

11.09 

74.73 

20 

0 

0 

2.15 

2.45 

5.00 

11.07 

44.97 

21 

0 

.45 

.50 

.10 

1.45 

11.05 

15.78 

22 

0 

2.15 

3.00 

2.30 

7.45 

11.03 

70.13 

23 

0 

2.10 

3.00 

2.35 

7.45 

11.01 

70.34 

24 

.15 

3.00 

3  00 

1.50 

8.05 

10.59 

73.7 

•    25 

0 

2.45 

3.00 

1.45 

7.30 

10.56 

68.59 

20 

0 

2.30 

1.25 

0 

3.55 

10.55 

35.87 

0.5 

27 

0 

0 

1.00 

1.35 

2.35 

10.53 

25.26 

0.4 

28 

0 

2.45 

2.35 

1.35 

6.55 

10.51 

63.74 

29 

0 

0.5 

2.05 

5 

2.15 

10.49 

20.8 

30 

.15 

3.00 

3.00 

2.10 

8.25 

10.45 

78.44 

31 

0 
10.45 

2.15 
69.5 

3.00 

2.10 

7.25 
213.5 

10.43 

69.2 

Total 

75.55 

67.15 

349.33 

60.95 

0.9 

Distribution. 

Per  cent. 

5.04 

32.4 

35.62 

31.56 

SUNSHINE    RECORDED  IN  NOVEMBER,  1886. 


Date. 

Before 

A.  M. 

P.  M. 

After 

Total. 

Per  cent. 

Rain. 

9. 

9  -12. 

12—3. 

3. 
2.10 

Recorded. 

Possible. 

of  Possible. 

Inches. 

1 

.10 

3.00 

3.00 

8.20 

10.42 

77.88 

2 

.20 

3.00 

3.00 

.45 

7.05 

10.41 

66.30 

3 

0 

1.10 

1.20 

0 

2.30 

10.39 

23.47 

4 

.15 

3.00 

3.00 

2.10 

8.25 

10.37 

79.18 

5 

2.45 

2.40 

.55 

6.20 

10.35 

59.84 

6 

0 

.10 

0 

.10 

10.33 

1.57 

0.21 

7 

3.00 

3.00 

1.30 

7.30 

10.31 

71.31 

0.32 

8 

3.00 

3.00 

1.45 

7.45 

10.30 

73.8 

9 

2.15 

1.25 

0 

3.40 

10.28 

35.03 

10 

2.45 

3.00 

1.40 

7.25 

10.26 

71.08 

11 

1.45 

2.40 

.40 

5.05 

10.23 

48.95 

12 

0 

0 

0 

0 

10.22 

0 

0.41 

13 

3.00 

3.00 

1.45 

7.45 

10.20 

75.00 

14 

3.00 

3.00 

1.45 

7.45 

10.18 

75.08 

15 

2.10 

1.10 

1.05 

4.25 

10.17 

42.94 

16 

3.00 

2.55 

1.35 

7.30 

10.15 

73.17 

17 

0 

.15 

0 

.15 

10.13 

2.44 

18 

1.40 

3.00 

1.40 

6.20 

10.12 

62.09 

0.18 

19 

2.45 

3.00 

2.10 

7.55 

10.10 

76.86 

20 

2.00 

.30 

1.25 

3.55 

10.09 

38.5 

21 

0 

.20 

0 

.20 

10.07 

3.28 

22 

0 

0 

0 

0 

10.06 

0 

0.19 

23 

1.30 

1.40 

1.00 

4.10 

10.05 

41.32 

24 

0 

0 

0 

0 

10.03 

0 

0.27 

25 

.20 

.20 

0 

.40 

10.02 

6.64 

0.29 

26 

2.30 

3.00 

.35 

6.05 

10.00 

60.83 

27 

0 

0 

0 

0 

9.58 

0 

28 

2.30 

3.00 

1.35 

7.05 

9.57 

71.18 

29 

2.30 

3.00 

1.00 

6.'30 

9.56 

65.43 

30 

1.00 

1.35 

.35 
27.45 

3.10 

9.55 

31.93 

Total 

.45 

53.35 

56.00 

138.05 

308.30 

44.75 

1-87 

Distribution. 

Per  cent. 

.54 

37.73 

40.55 

20.09 
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ROOT   WASHING. 

Having  thus  described  the  physical  and  meteorological  condi- 
tions under  which  the  crop  was  grown,  it  remains  to  note  the 
development  of  the  plants  under  the  condition  stated. 

Five  Peerless  cotton  seed  were  dropped  by  hand  May  15th 
in  checks  two  by  three  feet  apart,  and  a  fairly  good  stand  of  one 
plant  secured  without  replanting.  The  land  could  not  be  pre- 
pared sooner,  and,  as  no  manure  was  used,  fully  two-thirds  of 
the  bolls  did  not  open,  so  it  is  impossible  to  even  estimate  the 
amount  of  crop  per  acre.  It  may  be  said,  however,  that  the 
season,  though  late  and  too  wet  in  the  spring,  was  on  the  whole 
very  favorable  for  our  soil.  Six  of  the  average-sized  plants 
were  cut  down  when  matured  and  were  found  to  contain  an  aver- 
age of  74  leaves,  14.7  bolls  and  8  squares,  which  should  have 
given  a  very  fair  yield. 

Frequent  examinations  were  made  on  the  growth  and  devel- 
opment of  the  roots  of  these  plants  by  the  usual  method  of  root- 
washing,  using  a  small  jet  of  water  to  wash  away  the  soil  in 
the  holes  left  after  taking  the  soil-sample  for  moisture  deter- 
minations. The  roots  were  exposed,  measured  and  photographed 
in  nearly  their  natural  position.  At  first,  until  arrangements 
were  made  for  a  permanent  water  supply,  the  root- washings  were 
made  with  an  ordinary  wash-bottle.  The  labor  of  washing  away 
the  hard  clay  subsoil  in  this  way  was  so  great  that,  as  regards 
the  whole  root  system,  the  record  for  that  period  is  incomplete, 
as  our  efforts  were  mainly  directed  towards  the  development  of 
the  tap-root.  The  following  data  was  collected :  Three  weeks 
after  the  crop  was  planted,  the  development  of  the  plant  above 
ground  (they  were  not  theu  all  up)  having  extended  only  to  the 
first  two  seed  leaves,  the  tap-roots  of  the  two  plants  examined 
had   penetrated  to  a  depth  of  six  inches,  Fig.  1.     One  week 
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later,  with  no  appreciable  further  development  above  ground  and 
with  almost  continuous  rain,  the  tap-roots  of  two  other  plants 
examined  had  penetrated  to  a  depth  of  about  fourteen  inches, 
having  gone  eight  inches  into  a  hard  red-clay  subsoil  which  had 
never  been  reached  by  a  plow.  A  photograph  taken  at  this  time 
is  reproduced  in  Fig.  2.  The  tap-root  is  about  two  inches  longer 
by  actual  measurement  than  would  appear  in  the  figure,  as  the 
camera  was  much  higher  than  the  end  of  the  root,  and  the  scale 
was  not  close  up  to  the  root  but  rested  against  the  subsoil,  which 
had  not  been  washed  away  back  to  the  root.  Only  one  tap-root 
has  been  found  longer  than  this  during  the  season's  observations 
on  our  soil.  The  average  length  of  the  tap-roots  of  all  the 
plants  examined  up  to  the  time  of  their  maturity  was  about  ten 
or  twelve  inches,  and  the  general  impression  that  the  tap-root 
completes  its  growth  in  length  before  the  growth  of  the  plants 
above  ground  begins  seems  to  have  been  entirely  confirmed  in 
this  instance.  Another  proof  of  this  is  that  the  length  of  the 
tap-root  is  in  a  measure  independent  of  the  character  of  the  sub- 
soil and  of  the  size  of  the  plant,  as  was  shown  very  decidedly 
during  the  course  of  this  investigation.  In  Fig.  4  can  be  seen 
plants  with  six  to  eight  times  more  bolls  (from  75  to  117)  than 
the  average  given  above,  growing  without  manure  or  fertilizer, 
over  a  deep  loam  subsoil,  with  tap-roots  only  ten  to  fourteen 
inches  long. 

The  lateral  roots  are,  for  the  most  part,  confined  to  the  space 
from  three  to  eight  inches  below  the  surface,  and  on  this  land 
were  generally  found  spread  out  just  on  top  of  the  clay  subsoil, 
as  though  it  had  been  a  table.  In  Fig.  3  this  is  not  shown  so 
well  as  in  the  original  photograph,  as  the  roots  were  allowed  to 
hang  over  the  ledge  of  subsoil  when  the  photograph  was  taken. 
At  this  time  the  lateral  roots  were  observed  from  one  to  three 
feet  .long.  The  figure  shows  very  well  the  development,  or  rather 
lack  of  development,  of  the  tap-root.  The  stem  of  the  plant 
seems  to  enlarge  somewhat  below  the  surface,  tapering  off  to 
nearly  a  point  four  or  five  inches  below  the  surface,  while  below 
this  there  seems  to  have  been  little  or  no  development  of  the 
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tap-root  in  the  four  or  five  months  of  the  active  growth  of  the 
plant.  This  can  be  seen  quite  well  in  the  photographs  of  the 
larger  and  more  mature  plants  in  Fig.  4.  Here  also  can  be  seen 
how  the  lateral  roots  spread  out  in  a  layer  of  only  about  four 
inches  in  depth,  beginning  from  about  three  inches  below  the 
surface.  These  plants  in  Fig.  4  were  grown,  as  stated,  without 
manure  or  fertilizers,  over  a  deep  loam  subsoil.  They  averaged 
nearly  five  feet  high,  with  several  branches  of  nearly  the  same 
length.  Most  of  them  had  from  75  to  117  bolls,  besides  a  large 
number  of  forms.  One  lateral  root  was  followed  9  feet  11 
inches  when  it  was  broken  off  about  a  foot  belowT  the  surface,  the 
direction  being  at  this  point  downward. 

It  was  estimated  that  on  these  plants  there  were  on  an  aver- 
age fifteen  roots  with  an  average  length  of,  say  six  feet.  With- 
out counting  the  many  branches  and  shorter  roots  proceeding 
from  the  main  stem,  this  would  give  a  root  system  of  nearly 
one  hundred  feet  for  the  principal  frame-work  and  main  arteries, 
for  the  support  of  the  plant  and  as  a  channel  for  the  transmis- 
sion to  the  plant  of  the  food  gathered  by  the  finer  hair-roots. 
These  roots,  for  a  considerable  distance  around  the  plants,  must 
be  closely  matted,  for  in  following  out  a  root,  at  a  point  between 
the  rows  four  feet  from  any  plant,  in  a  space  of  six  inches,  eighteen 
roots  were  counted  hanging  over  one  side  of  the  channel.  As 
was  stated,  the  tap-roots  of  these  plants,  so  far  as  observed,  were 
no  longer  than  those  of  the  smaller  plants  above  described.  The 
lateral  roots  generally  were  deeper  and  could  not  have  had  so 
much  heat  as  the  shallower-rooted  plants,  which  may  possibly 
account  for  the  larger  plants  not  having  matured,  and  but  few 
of  the  bolls  opening  before  severe  cold  weather. 

Both  the  clean  culture  and  shallow  cultivation  usually  given 
to  cotton  tend,  by  keeping  the  ground  warmer  and  the  roots 
nearer  the  surface  heat,  to  mature  the  crop  earlier,  a  very  im- 
portant point  in  cotton  production  in  this  State. 

The  root  system  of  the  cotton  plant  is  quite  different  from 
that  of  either  tobacco  or  cow-peas,  so  far  as  we  have  observed. 
Some  tobacco  plants  grown  only  a  few  feet  from  these  large  cot- 
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ton  plants  just  described  had  tap-roots  thirty  inches  or  more  in 
length  and  lateral  roots  five  and  six  feet  long,  but  generally 
deeper  than  the  cotton,  and  with  many  more  shorter  roots  directly 
under  the  plant.  Our  observations  on  the  rooting  habits  of  the 
tobacco  were  not  so  full  as  in  regard  to  cotton.  In  the  course  of 
this  work  it  was  frequently  observed  that  decaying  organic  mat- 
ter, as  old  roots  and  the  like,  were  often  enveloped  in  a  mass  of 
fine  roots  thrown  out  from  a  main  stem  of  the  growing  plant. 
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REPORT 


OF    THE 


BOARD  OK   AGRICULTURE. 


To  the  Honorable  the  General  Assembly 

of  the  State  of  North  Carolina: 

Gentlemen: — The  report  of  the  Board  of  Agriculture 
for  the  years  1885-?86  is  herewith  respectfully  submitted: 

ELECTIONS. 

Under  the  act  regulating  the  course  of  elections,  it  will 
devolve  on  the  General  Assembly  to  elect  four  members  of 
the  Board  of  Agriculture  at  the  present  session.  The  terms 
of  Dr.  A.  G.  Brooks,  of  the  2d  Congressional  district,  and  of 
Mr.  A.  Leazar,  of  the  7th,  expire  by  limitation.  Dr.  Matt. 
Moore,  having  been  elected  to  the  vacancy  occasioned  by  the 
resignation  of  Mr.  James  Oates,  and  Mr.  A.  Graves  to  the 
vacancy  occasioned  by  the  resignation  of  Mr.  J.  Glenn, 
these  offices,  so  supplied,  are  required  to  be  filled  by  the 
General  Assembly. 

FERTILIZERS. 

With  the  enforcement  and  supervision  of  the  laws  and  reg- 
ulations relating  to  fertilizers,  which  constitutes  so  important 
a  part  of  the  duties  of  the  Board,  the  remarks  submitted  in 
the  last  report  are  again  here  repeated.  The  jurisdiction  over 
fertilizers,  often  involving  matters  of  nice  legal  construction, 
has  necessarily  to  be  exercised  through  the  Commissioner, 
subject  to  the  control  of  the  Board.  The  remedy  provided 
for  the  violation  of  the  law  is  stringent,  and  has  never  been 
put  in  force  except  with  the  utmost  circumspection.  In  the 
exercise  of  its  jurisdiction,  the  Board  have  always  proceeded 
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upon  certain  cardinal  principles:  First,  never  to  resort  to 
seizure  except  when  the  violation  of  the  law  was  clear ;  second,, 
when  seizure  became  necessary,  that  it  should  be  so  controlled 
as  to  give  the  least  possible  interruption  to  trade;  third,  when 
the  violation  of  the  law  proceeded  from  misapprehension  or 
mistake,  simply  to  vindicate  the  law,  by  exacting  the  paj^ment 
of  the  license,  and  take  no  steps  toward  criminal  prosecution. 
A  constant  inspection  has  been  exercised  to  prevent  the  intro- 
duction of  fertilizers  in  fraud  of  the  law,  and  nothing  has 
been  found  so  efficacious  for  this  end  as  frequent  visits  by  the 
Inspector  to  the  principal  markets  of  the  State.  In  the  efforts 
of  the  Board  to  enforce  the  law,  the  moral  support  of  the 
great  manufacturers  and  of  the  principal  dealers  has  not  beea 
wanting.  Of  late,  the  trade  in  fertilizers  has  been  remarka- 
bly free  from  any  attempts  of  evasion  of  the  law,  or  irregu- 
larities of  any  kind.  The  vigorous  enforcement  of  the  law 
against  offenders,  and  the  exercise  of  a  constant  vigilance 
through  the  Inspector,  has  resulted  in  placing  the  manufac- 
ture and  trade  in  fertilizers  generally  in  the  hands  of  men  as 
much  distinguished  by  the  spirit  of  honor  in  their  transac- 
tions as  in  any  other  branch  of  business  whatsoever. 

Nothing,  however,  but  the  same  enforcement  and  the  same 
vigilance  will  keep  either  from  falling  into  the  hands  of  men 
who  will  resort  to  every  fraudulent  device  by  which  they  may 
profit  to  the  injury  of  the  farming  interest — beyond  all  com- 
parison the  greatest  interest  in  the  State. 

The  number  of  brands  for  which  licenses  were  taken  out 
for  1885-'6  was  82:  the  number  for  1883-'4  was  83. 

LAW    REGULATING   FERTILIZERS. 

In  the  original  draught  of  the  Department  Act,  dealers  in 
fertilizers  are  required  to  make  oath  at  certain  times  to  the 
Register  of  Deeds  of  the  quantities  of  fertilizers  sold.  By 
section  20,  penalties  are  imposed  for  bringing  into  the  State 
any  commercial  fertilizers  in  violation  of  the  above  section. 
In  the  Act  of  1879,  chapter  195,  both  clauses  are  repealed., 
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The  matter  so  remained  until  the  work  of  the  Codifiers  was 
returned  to  the  Legislature  in  1883.  It  then  appeared  that 
the  clauses  stricken  out  were  again  inserted.  The  question  is 
thus  presented,  whether  the  law  as  it  stands  shall  be  adminis- 
tered. It  is  presumed  that  it  was  inserted  through  inadver- 
tence— through  inattention  to  the  fact  that  it  had  been  repealed. 

GEOLOGICAL   SURVEY. 

"The  Geological  Survey  is  hereby  made  and  constituted  a 
co-operative  department  with  the  Department  of  Agricul- 
ture." Such  was  the  design,  and  such  it  continued  to  be. 
The  purpose  was  that  they  should  act  in  concert,  and  this 
they  continued  to  do  until  Professor  Kerr's  resignation.  The 
rocks  of  the  State  had  been  mapped  out  by  Professor  Mitchell, 
a  work  which  Professor  Kerr  enlarged;  yet  neither  of  them 
thought  they  had  done  more  than  given  the  outlines  of  the 
science.  The  labors  of  Professor  Emmons  were  confessedly 
incomplete,  and  were,  moreover,  confined  to  only  one  half  of 
the  State.  All  thought  that  years  would  be  required  to  make 
the  earth  disclose  its  secrets,  as  it  had  been  made  to  do  else- 
where. 

Of  its  economic  geology  but  little  is  known.  The  field  of 
industrial  requirements  is  yearly  extending,  and  there  are  few 
substances  in  the  earth's  crust  which  are  not  now  turned  to 
account  in  the  multifarious  industries  of  civilized  life.  A 
knowledge  of  these  substances — their  nature,  geological  posi- 
tion, and  abundance — cannot  fail  to  be  of  use  to  those  who 
have  to  deal  with  them  ;  and  some  acquaintance  with  them 
can  as  little  fail  to  be  of  interest  to  the  general  observer  of 
that  scientific  invention  and  industrial  skill,  which  labors  so 
assiduously  to  convert  every  product  of  nature  into  objects  of 
utility  and  ornament. 

FISH    COMMISSIONER. 

The  former   Fish  Commissioner   tendered   his  resignation 
April  16th,  1885,  which  was  accepted.     He  was  directed  to 
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turn  over  the  property  in  his  hands  to  the  Commissioner  of 
Agriculture,  which  was  accordingly  done.  This  property 
remained  in  his  care  for  several  months,  and  then  another 
change  succeeded.  It  was  found  that  about  twenty-three  hun- 
dred fish  ponds  had  been  made  in  the  State,  eacli  of  which 
was  growing  carp;  that  these  ponds  were  pretty  equally  dis- 
tributed through  the  State ;  and  that  the  Fish  Commissioner 
at  Washington  was  as  ready  to  supply  demands  as  we  were.. 
Thereupon  the  Commissioner  was  ordered  to  close  up  the  busi- 
ness— to  collect  and  dispose  of  the  fish,  and  store  away  the 
property  belonging  thereto  in  the  Department  building.  All 
which  was  done. 

In  the  niea  ntime  the  Oyster  Survey  having  been  entered  upon,, 
with  an  estimated  outlay  of  about  $4,000  per  year,  it  was 
deemed  advisable  to  suspend  further  operations  until  this  work 
was  completed. 

HAND-BOOK. 

During  the  year  another  edition  of  the  Hand-book  was 
demanded,  and  the  Commissioner  was  ordered  to  prepare  one. 
The  valuable  description  of  counties  by  Dr.  Kerr  was  added 
from  the  census  of  1880.  The  preliminary  sketch  was  greatly 
enlarged.  Much  valuable  matter  was  added  on  the  subject  of 
coal.  The  chapter  on  mining  was  written  entirely  anew. 
The  statistical  details  were  amplified.  The  book  was  increased 
from  one  hundred  and  fifty  to  three  hundred  and  fifty  pages, 
and  is  believed  to  be  as  complete  a  Hand-book  as  exists  of 
any  State.  The  enquiry  for  it  has  considerably  quickened 
since  the  Settlers'  Convention,  and  besides  the  number  now 
sent  out,  it  is  a  source  of  pleasure  to  notice  the  enlightened 
character  of  the  enquiries. 

MINERAL    LOCALITIES. 

Another  work  which  has  been  reprinted  since  the  last  report 
is  the  Mineral  Localities.  It  is  not  a  work  in  as  constant 
demand  as  the  Hand-book,  but  it  is  a  wTork  which,  when- 
wanted,  is  indispensable.     No  other  will  supply  its  place.     It 
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is  the  one  key  to  the  minerals  of  the  State,  and  in  a  short 
time  we  hope  to  add  to  the  number.  Investigations  are  going 
on,  which  will  add  many  more  to  the  printed  list. 

PHOSPHATE   ROCK. 

The  phosphate  rock  of  Pender  and  New  Hanover  counties 
is  turning  out  better  than  was  anticipated,  while  those  of 
Duplin  and  Sampson  await  development.  The  former  have 
already  given  rise  to  large  manufactures.  When  the  large 
extent  of  the  phosphate  deposits  in  this  State  is  considered,  the 
ease  and  cheapness  with  which  they  can  be  mined ;  the  readi- 
ness with  which  they  yield  to  chemical  treatment ;  their  value 
as  tested  in  the  laboratory,  and  their  efficiency  when  manu- 
factured into  superphosphate;  it  may  with  truth  be  said  that 
the  value  of  this  discovery  cannot  be  overestimated.  Ac- 
cording to  the  estimate  made  by  the  State  Chemist  of  the 
yield  of  124.98  acres  only  of  phosphate  land  actually  explored, 
there  exists  phosphate  rock  enough  to  make  all  the  super- 
phosphates sold  in  North  Carolina  in  one  year.  There  is  little 
doubt  that  the  field  containing  phosphate  will  be  largely 
extended  in  the  eastern  counties. 

COAL    EXPLORATIONS. 

Since  the  last  report  the  coal  explorations  of  Deep  River 
have  been  completed.  The  most  promising  area,  says  Dr. 
Chance,  is  that  extending  from  Farmville,  on  the  east  of 
Tysor  (adjoining  the  gulf)  place  on  the  west.  The  length  of 
the  outcrop  included  between  these  limits  is  between  four  and 
five  miles.  Under  the  most  favorable  conditions  we  are  not 
warranted  in  assuming  the  thickness  of  the  workable  coal  at 
more  than  five  feet — three  feet  for  the  upper,  and  two  feet 
for  the  lower  bed.  It  will  be  safe  to  estimate  the  yield  of  the 
lower  bed  at  2,000  tons,  and  the  upper  bed  at  3,500  tons  per 
acre.     The  available  tonnage  so  calculated  would  then  be 

Upper,  or  "Big"  bed 3,850,000  tons. 

Lower,  or  "Little"  bed    2,200,000     " 


Total , 6,050,000 
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Even  if  this  calculation  is  still  too  large,  and  we  cut  it 
down  to  one-half  (3,000,000  tons),  the  amount  is  sufficient  to 
sustain  a  daily  output  of  500  tons  for  twenty  years.  If  this 
coal  cost  the  consuaier  only  fifty  cents  per  ton  less  than  other 
coal,  the  resulting  economy  would  amount  to  one  and  a  half 
million  dollars  ($1,500,000)  saved  to  manufacturers  and  other 
consumers  throughout  the  State.  In  addition  to  this,  prob- 
ably a  much  larger  amouut  would  be  saved  by  reason  of  the 
reduction  in  price  of  other  coals,  resulting  from  competition. 
In  addition  to  these  benefits,  the  profit  made  by  the  operators, 
the  railroads  transporting  it,  and  the  employment  afforded  a 
large  number  of  miners  and  laborers,  should  not  be  under- 
estimated. This  coal,  says  Dr.  Chance,  if  carefully  mined, 
would  find  ready  sale  and  be  largely  used  for  all  ordinary 
purposes. 

NEW   ORLEANS    EXPOSITION. 

A  grand  National  Exposition  was  planned  at  New  Orleans, 
in  which  the  Board  was  invited  to  participate.  It  seemed 
desirable  to  go.  We  had  made  a  great  reputation  by  our  dis- 
play at  Boston,  and  immigration  was  turned  thereby  to  our 
State.  The  New  Orleans  Exposition  was  the  first  effort  made 
on  the  part  of  the  South,  and  it  was  one  that  enlisted  our 
heartiest  sympathies.  We  had  been  overwhelmed  in  a  com- 
mon war,  and  a  common  sentiment  of  fraternity  required  her 
co-operation  in  the  supreme  effort  for  the  recuperation  of  the 
South.  It  seemed  a  fit  thing  to  be  done,  and  a  fit  time.  The 
authority  was  ample:  The  State  shall  make  illustrative  expo- 
sitions, whenever  practicable,  at  International  Expositions. 
The  collections  made  for  Boston  were  at  our  service,  with 
slight  changes.  It  was  known  that  the  unequaled  resources 
of  the  general  government  would  be  exhibited  there,  and  it 
was  hoped  that  a  large  sum  of  money  would  be  divided 
among  the  States  participating  in  the  Exposition.  This  hope 
was  realized.  Actuated  by  these  considerations,  the  exhibit 
was  made.     Of  the  scale  on  which  it  was  made  it  is  unneces- 
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saiy  to  speak.  Suffice  it  to  say,  that  the  display  obtained  the 
unqualified  commendation  of  Judge  Howard  and  Maj.  More- 
head,  the  United  States  Commissioners.  It  was  exhibited  for 
six  months,  and  was  then  ordered  home.  Arrangements  were 
made  to  store  the  ores  and  timbers  in  the  Exposition  build- 
ing. There  they  remained  to  give  a  finish  and  luster  to  our 
State  Fairs,  for  which  purpose  they  will  be  used  in  future. 

INDUSTRIAL    SCHOOL. 

The  Board  of  Agriculture  was  directed  to  seek  proposals 
of  donations  for  the  establishment  of  an  Industrial  School. 
In  compliance  with  this  direction,  an  advertisement  was  in- 
serted in  the  newspapers  for  several  months.  In  the  month 
of  February  the  following  proposals  were  submitted,  namely : 
From  the  city  of  Raleigh,  one  acre  of  land  in  the  corporate 
limits,  the  Exposition  building,  and  five  thousand  dollars  in 
money ;  the  city  of  Charlotte,  five  thousand  dollars  and  a 
site;  and  the  town  of  Kinston  a  donation  of  ten  thousand 
dollars  and  a  site.  On  full  consideration,  it  was  determined 
that  the  sums  offered  were  insufficient,  and  the  Board  pro- 
ceeded to  set  aside  the  sum  of  five  thousand  dollars  until  a 
sum  should  be  offered  which  they  should  deem  sufficient. 
Subsequently,  these  bids  were  increased  on  the  part  of  Raleigh 
to  eight  thousand  dollars  in  cash  and  the  Exposition  build- 
ings, which  was  considered  satisfactory  by  the  Board.  A 
committee  was  then  appointed  to  obtain  a  suitable  site  for  the 
Industrial  School.  They  reported  in  favor  of  a  lot  belong- 
ing to  Dr.  Grissom,  of  three  and  a-half  acres,  in  the  north- 
west part  of  the  city,  which  was  purchased  for  the  sum  of 
twenty-one  hundred  dollars.  As  to  the  admission  of  students, 
it  was  ordered  that  admission  to  the  Industrial  School  should 
be  under  such  rules  and  regulations  as  should  be  afterwards 
prescribed  by  the  Board,  and  the  Board  of  Aldermen  of  the 
city  of  Raleigh  were  formally  notified  of  the  action  of  the 
Board,  and  were  requested  to  appoint  a  committee  to  confer 
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with  a  committee  of  the  Board  at  its  next  session  as  to  such 
matters  of  detail  as  might  be  of  mutual  interest. 

Subsequently,  Mr.  R.  Stanhope  Pullen  donated  to  the  State, 
for  the  purposes  of  an  Industrial  School,  an  ample  and  eligi- 
ble site  west  of  and  adjacent  to  the  city,  near  the  proposed 
Park.  The  Board  accepted  the  site  and  ordered  a  resolution 
of  thanks  to  be  tendered  Mr.  Pullen  for  his  generous  gift. 

A  committee  on  the  part  of  the  Board  and  the  city  of 
Raleigh  was  thereupon  instructed  to  take  at  once  necessary 
steps  for  the  adoption  of  a  proper  plan  and  the  inauguration 
of  the  construction  of  the  buildings  for  the  school.  The  lot 
purchased  of  Dr.  Grissom  was  thereupon  ordered  to  be  dis- 
posed of  by  the  Executive  Committee. 

OYSTER   SURVEY. 

In  furtherance  of  the  oyster  interest  of  the  State,  his  Ex- 
cellency, the  Governor,  was  requested  to  ask  the  Federal  Gov- 
ernment to  detail  some  person  of  the  public  service,  who  is 
an  expert  in  these  matters,  to  make  the  necessary  surveys  and 
examinations. 

A  resolution  was  accordingly  addressed  to  Washington 
asking  for  such  detail.  Lieut.  Francis  Winslow,  whose  assist- 
ance had  been  sought,  and  whose  capacity  for  the  work  was 
pre-eminent,  was  then  appointed.  Great  difficulties  had  yet 
to  be  encountered  before  it  could  be  successfully  carried  on. 
A  vessel  had  to  be  acquired,  subordinate  officers  to  be  pro- 
cured and  sailors  to  be  engaged.  These  obstacles  were  sur- 
mounted slowly,  for  there  was  no  one  to  assist.  Amongst 
other  impediments,  sickness  for  several  weeks  added  its  weight. 
At  length,  however,  the  party  got  successfully  to  work.  The 
Scoresby — the  vessel  employed — explored  the  Newport  River, 
Back  Sounds,  and  a  portion  of  the  Core  Sounds,  and  subse- 
quently the  whole  or  the  greater  part  of  Pamlico  Sound.  In 
Pamlico  Sound,  alone,  500,000  acres  of  oyster  waters  were 
discovered,  surveyed  and  plotted.  - 

For  a  full  and  detailed  statement  on  this  head,  reference  is 
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made  to  the  report  of  Lieut.  Winslow,  which  is  made  a  part 
of  this  report. 

It  may  be  added  that  the  survey  has  been  made  at  a  mini- 
mum cost  to  the  State  in  a  most  thorough  and  scientific 
manner,  and  that  its  results  in  the  development  of  a  great 
and  latent  source  of  wealth  hold  out  a  most  gratifying  pros- 
pect to  the  people  of  the  State. 

FAIRS,    ETC. 

It  shall  be  the  duty  of  the  North  Carolina  Agricultural 
Society  to  provide  a  place  for  the  holding  of  annual  fairs,  in 
order  that  the  citizens  may  be  encouraged  by  the  exhibition, 
premiums,  and  other  means,  to  develop  and  improve  the  pro- 
ductions of  agriculture  and  every  species  of  native  industry. 
The  Code,  Sec.  2217.  To  effectuate  these  objects  as  nearly  as 
possible,  the  sum  of  $1,500  was  appropriated  and  expended. 
For  the  promotion  of  the  culture  of  grapes  and  fruits,  espe- 
cially committed  to  the  Department,  Sec.  2189,  the  sum  of 
$500  was  appropriated  and  distributed.  The  sum  of  $500, 
as  authorized  and  directed  to  be  set  apart  and  appropriated 
annually  for  the  benefit  of  the  North  Carolina  Industrial 
Association  (The  Code,  Sec.  2206),  was  appropriated  and  dis- 
tributed under  the  direction  of  the  Board. 

EXPERIMENT    FARM. 

On  the  3d  day  of  December,  1885,  a  resolution  was  intro- 
duced that  the  time  had  come  when  the  Board  should  estab- 
lish an  experiment  farm,  and  appointing  a  committee  to 
ascertain  at  what  price  lands  could  be  bought,  and  costs  of 
equipment.  Thereupon,  a  committee  was  appointed  to  make 
choice  of  a  situation  and  report  to  the  next  meeting  of  the 
Board.  In  due  time  they  reported  that  an  eligible  site  could 
be  found  immediately  west  of  the  land  belonging  to  the  State 
Agricultural  Society,  which  could  be  purchased  for  $50  per 
acre.  They  further  reported  that  there  were  twenty  acres 
belonging  to  the  Agricultural  Society  which  could  be  acquired 
without  rent,  and  occupied   as   long  as   the  Society  existed. 
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Thereupon  ten  acres  were  purchased  and  paid  for,  and  satis- 
factory arrangements  were  made  relative  to  the  twenty  acres 
belonging  to  the  State  Agricultural  Society.  With  the  assist- 
ance of  the  Penitentiary  authorities,  a  large  force  was  put  on 
the  ground.  The  ]and  was  cleared,  grubbed,  levelled  and 
brought  into  cultivation.  By  the  tenth  of  July  the  ground 
was  ready  for  laying  the  corner-stone  of  the  principal  build- 
ing, which  was  performed  by  Governor  Scales  in  the  midst  of 
a  large  assemblage,  with  appropriate  ceremonies.  The  entire 
cost  of  the  farm,  including  purchase  money  and  improvements, 
had  now  reached  $3,854.89. 

WEATHER   SERVICE. 

A  deep  interest  was  felt  in  the  State  in  weather  signals  as 
a  safeguard  against  sudden  and  extreme  cold.  A  letter  was 
addressed  to  General  Hazen  pointing  out  that  North  Carolina 
was  a  tobacco  State;  that  in  the  last  two  years  it  had  largely 
increased,  and  was  still  increasing.  His  answer  to  the  letter 
was  favorable,  and  he  at  once  consented  to  the  work.  In  a 
short  time  the  signals  were  flying  from  the  capitol  and  a  few 
other  places.  There  are  now  thirty-one  signal  stations  from 
which  weather  reports  are  issued  every  day.  With  a  warning 
of  from  24  to  36  hours,  there  is  little  danger  that  the  crops 
should  sustain  any  serious  disaster. 

POISON    ANALYSIS. 

From  the  fact  that  the  analysis  of  poisons  is  entirely  dif- 
ferent from  the  work  of  the  Agricultural  Chemist,  belonging 
rather  to  microscopy,  and  demanding  special  training  alto- 
gether foreign  to  a  department  of  agricultural  chemistry;  and 
from  the  fact  that  much  time  of  the  State  Chemist  has  been 
occupied  in  the  diversion  from  his  chosen  profession,  and  the 
work  to  which  he  has  been  appointed,  with  the  prospect  in  the 
near  future  of  absorbing  his  whole  time  and  attention,  this 
Board  of  Agriculture  recommend  this  duty  be  not  required 
of  him  in  the  future,  and  that  a  responsible  chemist  of  special 
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fitness  be  appointed  by  the  Governor;  each  analysis  to  be  paid 
for  by  the  county  where  the  crime  is  committed. 

For  a  detailed  account  of  the  Experiment  Farm  and  of 
the  Weather  Service  and  Poison  Analysis,  reference  is  made 
to  the  report  of  Dr.  Dabney,  State  Chemist. 

IMMIGRATION. 

Immigration  comes  mostly  from  the  Northern  States. 
Thousands  seek  refuge  from  the  blighting  cold  of  winter. 
In  the  arid  plains  of  the  far  west  nothing  can  be  done  without 
irrigation,  an  expense  which  few  can  incur.  To  those  thus 
situated,  the  fairer  climate  and  more  fruitful  soils  of  North 
Carolina  present  great  attraction.  From  the  Northern  States 
it  is  little  more  than  a  travel  of  a  day  or  a  day  and  a-half, 
from*the  west  it  is  four  or  five  days.  The  cost  of  a  home  in 
North  Carolina  is  but  a  tithe  of  the  cost  of  a  home  there. 
On  the  other  hand,  the  character  of  the  immigrating  popula- 
tion renders  it  doubly  desirable ;  many  are  farmers  with 
means  to  settle  comfortably,  or  thoroughly  trained  to  mechan- 
ical pursuits.  In  its  soils,  its  mines,  its  minerals,  its  water- 
powers,  North  Carolina  holds  out  inducements  unsurpassed. 
No  State  furnishes  so  many  industrial  opportunities  to  the 
Northern  man.  Hundreds  have  been  established  in  various 
parts  of  the  State. 

A  sanitarium  has  been  established  at  the  Southern  Pines,  in 
this  State,  with  the  finest  prospects  of  success.  It  was  a  spot 
selected  by  Prof.  Kerr,  late  State  Geologist,  as  one  which 
offered  unequaled  conditions  of  health.  The  deep  sand  with 
its  dry  atmosphere,  the  pure  water,  and  the  mild  air  have 
brought  health  to  the  seeker.  Two  years  ago  it  was  a  wild 
wood;  now  it  is  laid  off  into  streets,  and  some  twenty-five 
buildings  are  erected.  These  improvements  cost  the  Board 
not  a  dollar  of  expense. 

For  further  details,  reference  is  made  to  the  report  of  the 
Immigration  Agent. 
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THE   BULLETIN. 

The  Bulletin  was  begun  in  1880,  and  was  continued 
until  it  was  temporarily  suspended  during  the  New  Orleans 
Exposition.  It  was  resumed  after  the  Exposition  was  con- 
cluded. The  conductors  look  to  make  it  an  agent  in  the 
education  of  the  young  farmers  of  the  State.  Hundreds  of 
young  men — most  of  them  of  fair,  many  of  them  of  liberal 
education — having  a  strong  taste  for  farming,  and  possessed  of 
enquiring  minds,  every  year  adopt  agriculture  as  a  profession. 
A  series  of  articles,  original  and  selected,  which  would  give  a 
clear  and  systematic  view  of  agriculture  both  as  a  science  and 
an  art — which  would  teach  not  only  the  methods,  but  explain 
the  reasons  upon  which  those  methods  were  based — would,  it 
was  conceived,  furnish  to  them  acceptable  information.  Such 
articles  would  furnish  a  large  body  of  valuable  knowledge 
within  a  single  year,  and  coming  at  intervals  of  a  month,  leis- 
ure would  be  afforded  to  study  and  digest  it.  They  would 
not  only  furnish  a  store  of  knowledge,  but  prompt  independ- 
ent thought  and  inquiry. 

NORTHERN   SETTLERS'    CONVENTION. 

On  the  26th  of  October  a  convention  of  settlers  was  invited 
to  meet  the  Board  of  Agriculture.  The  attendance  was 
numerous  and  able.  They  were  from  every  section  of  the 
State,  and  were  conspicuous  for  their  skill,  and  for  the  dignity 
of  the  pursuits  over  which  they  presided.  They  spoke  of  the 
great  variety  of  soils  and  of  the  productions  of  the  State,  of 
the  forest  growth,  of  its  climate,  of  its  vast  wateivpowers,  of 
the  immunity  of  certain  sections  of  country  from  diseases 
well  known  at  the  North.  They  testified  to  the  peaceable  and 
law-abiding  character  of  its  people.  They  spoke,  too,  feel- 
ingly of  the  many  advantages  which  the  poor  man  enjoyed  for 
his  rise  in  the  world.  The  members,  called  for  a  temporary 
purpose,  ended  by  adopting  a  permanent  organization.  As  a 
nucleus  for  the  collection  and  distribution  of  information  in 
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regard  to  the  State,  such  a  convention,  holding  its  sessions  at 
regular  periods,  will  prove  of  the  highest  value. 

SPECIAL    DUTIES. 

Among  the  duties  with  which  the  Board  is  specially  charged 
are: 

1.  Such  investigations  as  may  seem  best  adapted  to  pro- 
mote the  improvement  and  extension  of  sheep  husbandry, 
*  *  *  and  more  particularly  for  the  suppression  of  the 
ravages  of  dogs. 

The  power  to  do  anything  beneficial  in  execution  of  the 
duties  enjoined  in  the  first  part  of  this  paragraph,  depends 
wholly  upon  such  legislation  as  may  be  adopted  by  the  Gen- 
eral Assembly  in  regard  to- the  last.  Every  condition  for  the 
largest  extension  of  sheep  husbandry  exists  here  except  proper 
provision  for  the  security  of  sheep,  the  most  timid  and  help- 
less of  our  domestic  animals.  What  legislation  as  necessary 
in  the  premises  is  referred  to  your  honorable  body. 
.  The  second  and  third  clauses  relate  to  the  diseases  of  stock 
and  the  ravages  of  insects.  The  Board  is  glad  to  report  that 
neither  of  these  evils  has  prevailed  here  to  any  extent.  The 
readers  of  the  reports  of  the  Agricultural  Department  at 
Washington  will  have  been  struck  by  the  remarkable  exemp- 
tion of  the  crops  of  the  State  from  insect  ravages. 

The  fourth  clause  relates  to  new  agricultural  industries: 
and  the  culture  of  silk,  grapes,  and  other  fruits  are  specially 
mentioned. 

The  culture  of  grapes  is  extending  with  every  year.  The 
grape  has  an  advantage  over  other  summer  fruits  in  that  it 
can  be  marketed  by  the  ordinary  freight  train.  Peaches  are 
more  perishable;  hence  have  to  be  sent  to  market  by  express. 
The  higher  price  of  express  freight,  and  the  liability  to  decay, 
have  prevented  the  cultivation  of  peaches  from  being  carried 
to  the  extent  that  would  be  done  under  more  favorable  con- 
ditions. 

The  Board  is  also  charged  to  inquire  into  the  conditions 
under  which  fences  may  be  dispensed  with  altogether. 
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As  tilings  now  are,  this  subject  presents  difficulties  that  are 
apparently  insurmountable  by  any  law  that  shall  be  uniform 
in  its  operation  throughout  the  State.  Over  a  large  portion 
of  the  State  the  forest  abounds:  indeed,  may  be  said  to  be 
practically  unbroken.  It  is  but  a  small  area  comparatively 
that  demands  legislation  for  the  preservation  of  timber.  How 
to  make  a  law  that  will  apply  equally  to  a  state  of  things 
where  the  interests  are  so  directly  opposed,  is  the  problem  to 
be  solved.  Legislation  that  would  meet  the  needs  of  the  one 
section  would  be  regarded  as  unnecessary,  perhaps  oppressive, 
by  the  other.  It  is  not  easy  to  see  how  this  difficulty  can  be 
better  met  than  in  the  mode  which  has  been  devised  by  the 
Legislature — that  is,  by  a  general  statute  allowing  fences  to 
be  dispensed  with  whenever  the  qualified  voters  of  a  county, 
township  or  district  shall  adopt  its  provisions.  Whenever  in 
any  of  these  communities  damage  to  any  considerable  extent 
is  experienced  from  cattle  running  at  large,  the  voters  can 
themselves  apply  the  remedy;  in  fact,  the  remedy  is  in  their 
own  hands.  The  principle  of  this  law — local  option — is 
sound  in  theory,  having  been  sustained  by  our  Supreme 
Court;  in  practice,  it  has  been  found  to  meet  all  the  difficul- 
ties of  the  case.  The  law  as  it  stands  adapts  itself  to  the 
varying  conditions  of  the  different  sections  of  the  State.  It 
is  not  likely  that  any  law  dispensing  with  fences  altogether  can 
be  passed  until  in  the  progress  of  population  and  settlement 
the  sections  where  the  forest  is  now  so  abundant  shall  be  to  a 
great  extent  cleared  away,  and  thus  the  same  condition  of 
things,  or  nearly  so,  is  brought  about  throughout  the  State. 

A  statement  showing  the  receipts  and  disbursements  of  the 
Department  will  be  laid  before  your  honorable  body  by  the 
Finance  Committee  of  the  Board. 

All  of  which  is  respectfully  submitted. 

By  order  of  the  Board: 

MONTFORD  McGEHEE, 

Commissioner. 


REPORT 

OF   THE 

FINANCE  COMMITTEE 

OF    THE 

North  Carolina  Agricultural  Department 


To  the  Honorable  the  General  Assembly  of  North  Carolina : 

Gentlemen  :  The  undersigned,  appointed  by  the  Board  of 
Agriculture  a  Committee  on  Finance,  beg  leave  to  submit  the 
following  report : 

They  have  examined  every  disbursement  made  by  the  Board 
of  Agriculture  and  of  each  sub-department,  and  compared  the 
vouchers  with  the  entries  in  the  books  of  the  State  Treasurer 
(ex-officio  Treasurer  of  the  Board  of  Agriculture),  beginning  on 
the  1st  day  of  December,  1884,  and  ending  on  the  30th  day  of 
November,  1886,  and  find  them  to  agree. 

For  a  more  minute  and  detailed  account  of  the  expenditures 
of  this  Department  reference  is  asked  to  the  vouchers  on  file  in 
the  office  of  the  Treasurer  of  the  State. 

W.  G.  UPCHURCH, 
JNO.  ROBINSON, 
A.  LEAZAR, 

Finance  Committee. 

Raleigh,  N.  C,  Jan.  5th,  1887. 


RECEIPTS. 


1884 

Dec. 

5 

$    4,963  35 

29 
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State  Treas.,  Fertilizer  tax 

2,000  00 

1885 

Jan. 
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9,500  00 

Feb. 
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8,000  00 

• 

March 
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10,000  00 
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9,500  00 

July 
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1,500  00 

Sept. 
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247  20 

12 

5 
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R.  &  D.  R.  R.  Go 

293  28 
1,298  50 

M.  McGehee,  Com'r 

* 

Oct. 

13 
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State  Treas.,  Fertilizer  tax 

500  00 

Nov. 

19 
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500  00 
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86  84 

Dec. 

3 
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P.  M.  Wilson,  Secretary.. 

190  70 

19 
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M.  McGehee,  Com'r..  

57  40 

21 

a            (<              u 

State  Treas.,  Fertilizer  tax 

1,000  00 

1886. 
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7,500  00 
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7,500  00 
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17,500  00 
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21 

a            a              « 

((               U                      (l                     u 

1,000  00 

August 

25 
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500  00 

Oct. 

30 
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500  00 

Nov. 

6 
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500  00 
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Total  receipts 

various  individuals 

109  65 

$  89,746  92 

DISBURSEMENTS. 


1884. 
Dec            1 

Amount  overdrawn 

$    1,505  58 
46,996  16 
35,491  89 

Expenditures  for  fiscal  year  1885 

Expenditures  for  fiscal  year  1886 

• 
Balance  December  1st,  1886 

$83,993  63 

$    5,753  29 

EXPENDITURES. 


FOR  FISCAL  YEAR  ENDING  NOVEMBER  30,  1885. 


FISH   AND   FISHERIES. 

1884. 

Dec.       2  E.  M.  Robinson,  salary .....$  60  00 

S.  G.  Worth,  salary 141  66 

EXPERIMENT  STATION. 

Dec.       2  James  Higgs,  wages 5  00 

5  Eimer  &  Amend,  apparatus  and  reagents 19  45 

11  W.  A  Withers,  sundries 20  00 

John  Nichols,  postage 3  00 

commissioner's  office. 

Dec.       1  John  Stanford,  wages,  November 25  00 

T.  A.  Montgomery,  salary,  November 50  00 

8  M.  McGehee,  salary 66  00 

15  P.  M.  Wilson,  salary 50  00 

17  M.  McGehee,  salary 100  00 

24  P.  M.  Wilson,  salary 50  00 

T.  A.  Montgomery,  salary 75  00 

31  John  Stanford,  wages 25  00 

board  of  agriculture. 

Dec.       1  Julius  Lewis  &  Co.,  nails,  State  Exposition 8  90 

Jesse  Turner,  servant  in  building,  wages 25  00 

Wm.  Whitaker,  night  watchman,  wages 25  00 

2  Ashe  &  Gatling,  printing  labels,  &c 16  00 

T.  C.  Harris,  salary 75  00 

4  John  A.  Oates,  mileage  and  per  diem 15  90 

John  Robinson,  mileage  and  per  diem *. 21  40 

B.  Blanton,  mileage  and  per  diem 33  90 

W.  F.  Green,  mileage  and  per  diem 11  10 

J.  D.  Glenn,  mileage  and  per  diem 19  50 
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1884. 

Dec.       4  T.  M.  Holt,  mileage  and  per  diem $  13  50 

K.  P.  Battle,  mileage  and  per  diem 12  40 

A.  Leazar,  mileage  and  per  cliern 25  80 

8   VV.  G.   Lewis,   salary,   traveling   expenses,   phosphate 

survey 133  35 

M.  McGehee,  cash  for  dray  age 25  00 

H.  M.  Chance,  salary 150  00 

H.  M.  Chance,  labor,  supplies,  expenses  174  50 

10  Thurber,  Why  land   &  Co.,  preparing   North   Carolina 

fruits  for  the  State  exhibits 351  68 

Southern  Express  Company,  express  on  exhibits ,  7  30 

W.  H.  &  R.  S.  Tucker,  cloth  State  exhibit 134  99 

O.  McCullen,  Western  Union  Telegraph  Company,  tele- 
grams   15  51 

11  Blake,  Macon  &  Co.,  meals  employees  at  State  Exposi- 

tion   88  00 

W.  C.  Kerr,  freight,  express  and  expenses 58  23 

13  Lougee  &  Goodwin,  dressing  stone  for  Exposition 5  50 

15  W.C.Kerr,  freight , 7  33 

16  WT.  C.  Richardson,  agt.,  freight  (refunded) 294  73 

18  J.  R.  Neal,  fruit 25  00 

George  K.  Foust,  fruit 6  00 

23  Julius  Lewis  &  Co.,  glass,  hooks,  nails,  &c 42  35 

24  John  T.  Patrick,  advertising 300  00 

30  W.  F.  Green,  mileage  and  per  diem 7  10 

Edward  Jones,  timber  for  Exposition.. 10  00 

31  Gas  Light  Company,  gas 24  75 

M.  McGehee,  drayage  and  incidentals 15  00 

Wm.  Whitaker,  night  watch,  wages 25  00 

Jesse  Turner,  servant  in  building,  wages 25  00 

T.  C.  Harris,  salary  as  curator 75  00 

FISH   AND   FISHERIES. 

1885. 

Jan.     19  E.  M.  Robinson,  salary 60  60 

S.  G.  Worth,  salary 141  66 

30  Robt.  Williams,  services  carp  ponds 10  00 

EXPERIMENT   STATION. 

Jan.       2  B.  von  HerfF,  salary,  December 83  33 

H.  B.  Battle,  salary,  December 83  33 

W.  A.  Withers,  salary,  December 60  00 

James  Higgs,  wages,  December.. 15  00 


EXPENDITURES.  19 

1885. 

Jan.       2  J.  W.  Denmark  &  Co.,  files  and  cases $  5  30 

3  F.  B.  Dancy,  salary 83  33 

3  Eimer  &  Amend,  apparatus  and  reagents 32  61 

9  C.  W.  Dabney,  Jr.,  salary,  December 208  33 

24  Ashe  &  Gatling,  printing  blanks,  &c 24  00 

W.  A.  Withers,  sundries....  40  00 

26  W.  A.  Withers,  incidentals,  express,  freight,  telegrams, 

&c 30  00 

Jones  &  Powell,  coal 22  00 

31  W.  A.  Withers,  books  and  periodicals 13  74 

C.  W.  Dabney,  Jr.,  salary,  January 208  34 

B.  von  Herff,  salary,  January 83  34 

W.  A.  Withers,  salary,  January 60  00 

James  Higgs,  wages 15  00 

commissioner's  office. 

Jan.     10  M.  McGehee,  on  salary 66  66 

14  T.  A.  Montgomery,  on  salary .,.., 10  00 

26  T.  A.  Montgomery,  sampling  fertilizers,  traveling  ex- 
penses   100  00 

M.  McGehee,  on  salary 100  00 

P.  M.  Wilson,  salary 100  00 

31  John  Stanford,  wages '. 25  00 

BOARD   OF   AGRICULTURE. 

Jan.       9  R.  E.  Petty,  silesia  and  cambric  for  State  exhibit,  N.  C. 

Exposition 6  75 

12  Edmund  Jones,  timber  for  exhibit 9  50 

•  Thos.  S.  Stevenson,  repairs  and  additions  to  gas,  steam, 

and  water  fixtures 34  00 

13  H.  M.  Chance,  salary,  December 150  00 

H.  M.  Chance,  labor,  supplies,  and  expenses  coal   sur- 
vey    217  92 

14  P.  M.  Wilson,  for  expenses  New  Orleans  Exhibit  (item- 

ized   account    set    forth    under    New    Orleans    Ex. 

below) 250  00 

15  W.  G.  Lewis,  balance  on   account,  salary  and  expenses 

of  phosphate  survey 6  20 

N.  A.  McNeill,  services  and  traveling  expenses  return- 
ing from  New  Orleans 41  75 

W.  E.  Green,  mileage  and  per  diem 15  10 

John  Robinson,  mileage  and  per  diem 25  40 


20  EXPENDITURES. 

1885. 
Jan.      16  P.  M.  Wilson,  for  expenses  New  Orleans  exhibit  (item- 
ized account  set  forth  under  New  Orleans  Exposition 

below) . $   250  00 

17  T.  H.  Briggs,  hardware  at  State  Exposition 5  60 

19  Uzzell  &  Gatling,  printing  cards  for   fish  exhibit  New 

Orleans 18  00 

22  L.  D.  Heartt,  treasurer,  paints  for  State  exhibit  at  State 

Exposition 42  54 

23  John  A.  Oates,  mileage  and  per  diem 19  90 

John  T.  Patrick,  postage  and  box  rent 41  50 

John  T.  Patrick,  salary  November  and  December 250  00 

John  Robinson,  mileage  and  per  diem 25  40 

Burwell  Blanton,  mileage  and  per  diem 37  90 

W.  F.  Green,  mileage  and  per  diem 15  10 

24  Edwards,   Broughton    &  Co.,   cards  for  State  exhibit, 

State  Exposition 24  00 

Ashe  &  Gatling,  printing  blanks 6  25 

Chas.  W.  Dabney,  Jr.,  supplies  at  New  Orleans  Expo- 
sition,   for  which  vouchers  are  filed,  and    traveling 

expenses,  return  to  Raleigh 37  80 

*T.  M.  Holt,  mileage  and  der  diem 17  50 

*A.  Leazar,  mileage  and  per  diem 29  80 

*James  D.  Glenn,  mileage  and  per  diem 23  50 

^Returned  to  State  Treasury  by  Col.  Holt,  Mr.  Leazar 
and  Col.  Glenn,  as  they  were  members  of  the  House 

of  Representatives  and  declined  to  receive  it 

26  R.  W.  Wharton,  mileage  and  per  diem 32  80' 

A.  G.  Brooks,  mileage  and  per  diem 19  00 

K.  P.  Battle,  mileage  and  per  diem 16  40 

29  Joseph  G.  Brown,  cashier „ ft  8,000  00 

31  Claes  &  Lehnbenter,  purchase  of  show-cases  for  exhib- 
its and  museum 356  25 

William  Whitaker,  wages 25  00 

FISH   AND   FISHERIES. 

Feb.       2  S.  G.  Worth,  salary 141  66 

E.  M.  Robinson,  salary 60  00 

14  S.  G.  Worth,  postage 10  00 

20  Mrs.  M.  A.  Moseley,  copying 5  00 

26  E.  M.  Robinson,  distributing  German  Carp 38  25 

EXPERIMENT   STATION. 

Feb.       2  H.  B.  Battle,  salary,  January 83  34 

F.  B.  Dancy,  salary,  January  83  34 


EXPENDITURES.  21 

1885. 

Feb.       7  Erail  Greiner,  apparatus $  10  50 

18  W.  A.  Withers,  incidentals,  express,  freights,  coal,  &c.,  30  00 
C.  W.  Dabney,  Jr.,  cash  paid  out  tor  copying  records  of 

office .' 75  00 

24  Eimer  &  Amend,  apparatus  and  reagents. 51  48 

28  F.  B.  Dancy,  salary,  February 83  33 

H.  B.  Battle,  salary,  February  83  33 

James  Higgs,  wages,  February 15  00 

C.  W.  Dabney,  Jr.,  salary,  February 208  33 

W.  A.  Withers,  salary,  February 60  00 

B.  von  Herff,  salary,  February  83  33 

commissioner's  office. 

Feb.       3  Southern  Express  Company,  freights 1  35 

5  T.  A.  Montgomery,  salary 65  00 

7  M.  McGehee,  on  salary 66  QQ 

John  Nichols,  postage 15  00 

9  T.  A.  Montgomery,  traveling  expenses,  &c,    inspecting 

fertilizers 60  00 

17  M.  McGehee,  on  salary 100  00 

24  T.  A.  Montgomery,  traveling  expenses,  &c,  inspecting 

fertilizers 100  00 

28  Jno.  Stanford,  wages 25  00 

28  Jesse  Turner,  wages 25  00 

M.  McGehee,  freights,  drayage,  repairs  to  office,  tele- 
grams, &c 20  00 

Wm.  Whitaker,  wages    25  00 

BOARD   OF   AGRICULTURE. 

Feb.       2  Jesse  Turner,  wages,  January 25  00 

M.  McGehee,  telegrams,  express,  repairs  to  water  closet, 

drayage,  &c ". 

T.  C.  Harris,  salary  for  January , 

D.  R.  Murchison  &  Co.,  bale  cotton  exhibit 

Worth  &  Worth,  turpentine  exhibit  

Geo.  W.  Williams  &  Co.,  sheaf  rice  and  rice  for  ex- 
hibit  

T.  H.  Briggs  &  Sons,  nails,  tacks,  &c,  hardware,  for 
State  exhibit  at  Exposition  

Johnson  &  Barbour,  one  dozen  chairs  and  table,  for 
Exposition 

Wallace  Bros.,  ticket  to  New  Orleans  on  exhibit  medic- 
inal herbs 


15  00 

75  00 

51  29 

4  25 

18  25 

43  28 

23  50 

27  35 

22  EXPENDITURES. 

1885. 
Feb.        2  W.  E.  Hidden,  on   account  salary  and  traveling  ex- 
penses at  New  Orleans  exhibit $  173  09 

4  P.  M.  Wilson,  expenses  October  26,  to  and  from  New 

Orleans,  January  17  68  75 

5  P.  M.  Wilson,  for  expenses  New  Orleans  Exposition, 

itemized  act.  set  forth  below  under  that  head 200  00 

6  Raleigh  Gas-light  Co.,  gas.. 15  50 

J.  T.  Patrick,  printing,  postage,  and  clerk's  salary 30  33 

J.  T.  Patrick,  salary  for  January 125  00 

P.  M.  Wilson,  for  expenses   New  Orleans  Exposition, 

itemized  account  set  forth  below  under  that  head 400  00 

Feb.       6  Edward  S.  Fowlkes,  painter,  on  account  painting  on  ex- 
hibit New  Orleans 128  00 

12  J.  C.  Brewster  &  Co.,  hardware,  Exposition , 5  25 

16  Jas.  A.  Blum,  salary  and  traveling  expenses,  &c 251  10 

24  P.  M.  Wilson,  for  expenses   New  Orleans  Exposition, 

itemized  account  set  forth  below 200  00 

25  H.  M.  Chance,  salary 300  00 

FISH    AND   FISHERIES. 

Mar.       3  E.  M.  Uzzell,  envelopes 7  00 

E.  M.  Uzzell,  printing  postal  and  shipping  cards,  &c...  15  75 

5  S.  G.  Worth,  salary,  February 141  66 

S.  G.  Worth,  office  boy,  cleaning  office ....  5  50 

S.  G.  Worth,  box  rent,  telegrams,  stationery,  and  sup- 
plies   3  06 

George  W.  Jones,  laborer  at  carp  ponds 10  00 

11  Ellis  &  Webster,  material  for  preparing  fishery  collec- 

tion   21  89 

12  Ashe  &  Gatling,  letter  heads 4  50 

13  S.  G.  Worth,  postage 5  00 

S.  G.  Worth,  telegram .». 75 

S.  G.  Worth,  bedstead  for  house  at  carp  ponds,  alcohol 

for  specimens 8  75 

Julius  Lewis  &  Co.,  wire  85 

W.  H.  Hughes,  fish  globes 5  00 

Ashe  &  Gatling,  envelopes 6  50 

16  T.  H.  Briggs  &  Sons,  oil  and  fishing  tackle •.  1  10 

21  S.  G.  Worth,  distributing  carp,  expenses 15  00 

EXPERIMENT   STATION. 

Mar.    12  Emil  Greiner,  glass  apparatus 5  60 

W.  A.  Withers,  freight,  drayage,  soap,   telegrams,  ex- 
press, &c. 16  26 


EXPENDITURES.  23 

1885. 

Mar.    12  W.  A.  Withers,  postage  for  Station $  5  00 

17  H.  B.  Battle,  one  half  month  salary 41  66 

A.  Hoen  &  Co.,  22,000  maps  phosphates 150  00 

28  F.  B.  Dancy,  salary * 83  33 

H.  B.  Battle,  salary 41  67 

B.  von  Herff,  salary 83  33 

*C.  W.  Dabney,  Jr.,  salary  208  33 

W.  A.  Withers,  salary 60  00 

James  Higgs,  wages 15  00 

J.  W.  Denmark  &  Co.,  filing  cases,  &c 20  20 

commissioner's  office. 

Mar.       5  T.  A.  Montgomery,  salary,  February 75  00 

W.  P.  McGehee,  services  as  clerk,  in  absence  of  Mont- 
gomery, inspecting,  ,&c 37  50 

9  M.  McGehee,  salary 66  66 

12  Ashe  &  Gatling,  binding  Bulletins,  circulars,  &c 6  25 

19  M.  McGehee,  salary 100  00 

John  Nichols,  postage... 10  00 

21  W.   P.  McGehee,  clerk   in    absence  of  secretary   and 

Montgomery 13  33 

27   W.   P.   McGehee,   clerk   in   absence   of   secretary   and 

Montgomery 8  33 

30  T.  A.  Montgomery,  salary ! 75  00 

31  John  Stanford,  wages 25  00 

AGENT   IMMIGRATION. 

Mar.      5  J.  T.  Patrick,  salary,  self  and  clerk , 137  00 

J.  T.  Patrick,  postage,  printing,  &c 18  33 

BOARD   OF   AGRICULTURE. 

Mar.      3  Jos.  A.  Holmes,  railroad   fare  from   New  Orleans,  and 

work  on  botanical  specimens  for  exhibits ...  81  15 

4  F.  X.  Ganter,  rent  show  cases  for  State  Exposition 57  93 

5  J.  C.  S.  Lumsden,  stove  and  fixtures 14  80 

J.  A.  Holmes,  traveling  expenses  collecting  specimens 

for  Exposition 62  35 

6  Jones  &  Powell,  coal 9  00 

10  T.  C.  Harris,  salary 75  00 

18  Raleigh  Gas  Co.,  gas  two  months 56  00 

P.  M.  Wilson,  for  expenses  of  New  Orleans  Exposition 

(itemized  account  set  forth  below) 250  00 


24  EXPENDITURES. 

1885. 

Mar.    20  Allen  &  Cram,  repairs  to  pump $       2  00 

21  Ashe  &  Gatling,  printing  blanks 98  75 

H.  B.  Short,  wine  for  Department  Exhibit  at  State  and 

New  Orleans  Expositions 45  00 

23  P.  M.  Wilson,  for  expenses  New  Orleans   Exposition 

(itemized  account  set  forth  below)... 250  00 

W.  E.  Anderson,  president  Citizens  National   Bank 5,000  00 

24  P.  M.  Hale,  50  copies  Woods  and  Timbers 31  20 

25  C.  A.  Armstrong,  traveling  expenses  to  and  from  New 

Orleans  (from  Montgomery  county,  North  Carolina)..  69  05 

27  M.  McGehee,  amount  expenses  of  trip  to  New  Orleans.  125  00 
(Returned  $57.40). 

30  J.  C.  S.  Lumsden,  fertilizer  cans 9  00 

Fred.  A.  Watson,  frames.. 6  00 

31  Jones  A  Powell,  coal  9  00 

T.  C.  Harris,  salary 75  00 

Win,  Whitaker,  night-watchman,  wages 25  00 

FISH    AND    FISHERIES. 

April     9  S.  G.  Worth,  salary 14166 

13  S.  S.  Fowler,  netting,  fish  exhibit 3  60 

14  S.  G.  Worth,  subscription  to  "Science," 10  00 

"Forest  and  Stream,"  subscription  4  00 

"Cape  Ann  Advertiser,"  subscription 3  00 

"American  Field,"  subscription '..  5  00 

Pv.  E.^Parham,  horse  and  buggy  hire 8  00 

J.  W.  Watson,  printing  photos 8  00 

Rufus  Ricks,  office  boy 6  00 

J.  F.  Taylor,  rent  carp  pond 12  50 

S.  G.  Worth,  postage 5  00 

E.  M.Robinson,  clerical  services 17  00 

G.  Jones,  laborer  carp  ponds 10  00 

James  S.  Goldsmith,  preparing  carp  list  1884-85 8  00 

"American  Angler,"  subscription 3  00 

Jones  &  Powell,  coal 18  50 

21  E.  M.  Robinson,  salary 99  75 

EXPERIMENT  STATION. 

April     9  John  Nichols,  Postmaster,  stamps  to  mail  report 120  00 

Edwards,  Broughton  &  Co.,  paper  for  report,  10,000  copies  314  22 

17  C.  W.  Dabney,  Jr.,  salary  half  month 104  17 

B.  von  Herff,  salary  half  month. 41  67 


EXPENDITURES.  25 

1885. 

April  17  H.  B.  Battle,  salary  half  month $  41  67 

James  Higgs,  wages  half  month 7  05 

W.  A.  Withers,  salary  half  month 30  00 

W.  A.  Withers,  freight,  drayage,  postage,  express,  soap, 

etc 30  00 

F.  B.  Dancy,  salary  half  month 41  67 

18  C.  W.  Dabney,  Jr.,  cash  paid  out  for  directing  reports..  16  60 

Eimej;  &  Amend,  chemicals 52  97 

John  Nichols,  Postmaster,  stamps  to  mail  reports 120  00 

W.  A.  Withers,  cash  paid  Sadler  and  Andrews  folding 

and  wrapping  reports 11  63 

20  Whitall,  Tatum  &  Co.,  glassware 16  66 

Eimer  &  Amend,  apparatus  and  reagents 95  00 

P.  M.  Hale,  State  printer,  printing  report,  10.000  copies, 

wrappers,  &c 332  08 

21  W.  A.  Withers,  matches,  freight,  express  on  samples, 

&c,  incidentals 35  00 

30  C.  W.  Dabney,  Jr.,  half  month's  salary 104  17 

W.  A.  Withers,  paid  Sadler  and  Andrews  wrapping  and 

mailing  reports 5  00 

B.  von  Herff,  half  month's  salary 41  67 

H.  B.  Battle,  ditto 41  67 

F.  B.  Dancy,  ditto 41  67 

W.  A.  Withers,  ditto. 30  00 

James  Higgs,  wages,  half  month 7  50 

A.  D.  Mickle,  copying  out  records  of  office 30  00 

commissioner's  office. 

April     6  M.  McGehee,  on  salary 66  66 

20  T.    A.    Montgomery,    traveling    expenses     inspecting 

fertilizers 100  00 

27  John  Nichols,  Postmaster,  postage 10  00 

30  T.  A.  Montgomery,  salary 75  00 

John  Stanford,  wages . 25  00 

M.  McGehee,  balance  on  salary 100  00 

AGENT   IMMIGRATION. 

April  23  J.  T.  Patrick,  salary  for  self  and  clerk 137  00 

J.  T.  Patrick,  postage,  freight,  box  rent,  printing 19  84 

BOARD   OF   AGRICULTURE. 

April     1  Jesse  Turner,  wages , 25  00 

14  George  Medlin,  cleaning  cistern 6  00 


26 


EXPENDITUKES. 


1885. 

April  14  T.  S.  Stoltz,  sheaf  wheat  and  oats  exhibit $  5  00 

16  James  D.  Glenn,  mileage  and  per  diem 19  50 

T.  M.  Holt,  mileage  and  per  diem ..  .. 13  50 

A.  Leazar,  mileage  and  per  diem 25  80 

John  Robinson,  mileage  and  per  diem 21  40 

R.  W.  Wharton,  mileage  and  per  diem 32  80 

B.  Blanton,  mileage  and  per  diem 37  90 

A.  G.  Brooks,  mileage  and  per  diem 19  00 

John  A.  Oates,  mileage  and  per  diem , 19  90 

18  W.  F.  Green,  mileage  and  per  diem. 11  10 

Jos.  A.  Holmes,  for  services  of  Dr.  T.  W.  Harris,  as  lec- 
turer to  his  classes  while  attending  State  and  New  Or- 
leans Expositions 100  00 

K.  P.  Battle,  mileage  and  per  diem 16  40 

P.  M.  Wilson,  for  expenses   New  Orleans  Exposition 

(itemized  account  set  forth  below 500  00 

Edwards,  Broughton  &  Co.,  cards,  tags,  &c,  for  botani- 
cal exhibit,  sent  to  New  Orleans ....  16  85 

Photo.  Electrotype  Company,  one  plate  of  exhibits 6  00 

21  Pioneer  Manufacturing  Company,  coal 65  00 

North  Carolina  Industrial  Association 200  00' 

27  H.  M.  Chance,  salary,  expenses,  labor 367  41 

W.  J.  Weir  and  H.  J.  Hamill,  repairing  cistern 50  00 

30  P.  M.   Wilson,  for  expenses  New  Orleans  Exposition 

(itemized  account  set  forth  below) .  625  00 

T.  C.  Harris, 'salary 75  00 

Jesse  Turner,  wages 25  00 

FISH    AND   FISHERIES. 

May       2  George  Jones,  labor  at  carp  ponds 10  00 

A.  Williams  &  Co.,  stationery 2  00 

4  S.  G.  Worth,  salary 70  83 

25  C.  C.  Christmas,  mending  tanks  at  fish  pond 6  12 

29  Southern  Express  Company,  freight 1  00 

30  L.  D.  Terrell,  salary  at  carp  ponds  one  month  and  one 

week 54  00 

George  Jones,  labor  at  carp  ponds,  May 15  00 

Heller  Bros.,  rubber  boots  for  assistant  at  carp  ponds...  5  90 
J.  C.  Brewster  &  Co.,  cartridges,  traps,  repairs  and  core 

gun,  lime  for  use  protecting  carp  ponds 10  95 

Geo.  W.  Wynne  &  Co.,  horse  and  buggy  to  carp  ponds..  1  00 


EXPENDITURES.  27 

EXPERIMENT   STATION. 

1885. 

May       2  Jones  &  Powell,  coal $  27  00 

Pescud,  Lee  &  Co.,  alcohol  and  lime  for  laboratory 5  65 

6  C.  M.  Hawkins,  one  second-hand  caligraph 25  00 

7  J.  T.  Morris,  one  desk 62  00 

18  Edwards,  Broughton  &  Co.,  wrapping  paper 2  25 

P.  M.  Hale,  State  printer,  printing  analyses  fertilizers, 

binding  and  wrappers.. 115  50 

John  Nichols,  postage  for  above 44  00 

22  Emil  Greiner,  glass  apparatus , 6  15 

30  B.  von  Herff,  sal%,  May 83  33 

C.  W.  Dabney,  Jr.,  cash   paid  out  for  copying  up  351 

analyses,  records  (receipts  iiled  herewith) 45  00 

C.  W.  Dabney,  Jr.,  salary,  May 208  33 

W.  A.  Withers,  salary,  May 60  00 

James  Higgs,  wages.' 15  00 

commissioner's  office. 

May       7  W.  P.  McGehee,  clerical  work,  in  absence  of  secretary 

and  Montgomery '. 50  67 

P.  M.  Wilson,  on  salary 25  00 

9  M.  McGehee,  on  salary 66  66 

14  T.  A.  Montgomery,  traveling  expenses  inspecting  fer- 
tilizers   50  00 

23  W.  P.  McGehee,  clerical  services  in  absence  of  secretary 

and  Montgomery 8  00 

27  M.  McGehee,  on  salary 100  00 

30  John  Stanford,  wages 25  00 

Southern  Express  Company,  freights  on  account  of  geo- 
logical survey 8  80 

BOARD    OF    AGRICULTURE. 

May       1   Wm.  Whitaker,  night-watchman,  wages,  April 25  00 

4  Rice  &  Coleman,  timber  for  two  expositions 300  00 

Raleigh  Gas-light  Company,  gas 50  25 

5  P.  M.  Wilson,  for  expenses  New  Orleans  exhibit,  item- 

ized account  set  forth  below 250  00 

7  C.  S.  Allen,  agent,  freight  R.   &  G.  R.  R.,  articles  for 

exhibition  at  State  Exposition 189  29 

13  Baker  &  Co.,  carriage  hire  for  executive  committee  visit- 

ing carp  ponds 3  75 

14  P.  M.  Wilson,  for  expenses  New  Orleans  exhibit,  item- 

ized account  set  forth  below 200  00 


28 


EXPENDITURES. 


1885. 
May     18  H.  B.  Battle,  expenses  traveling  to  and  from  and  while 

in  New  Orleans 125  00 

(Unexpended  balance  returned,  $4.55). 

21  E.  M.  Robinson,  services  carp  ponds 15  00 

H.   M.   Chance,   preparing  three  maps  for  photolitho- 
graphy         30  00 

22  Thomas  S.  Stevenson,  repairs  to  pipes,  pnmp,  gas  fix- 
tures         26  50 

25  P.  M.  Wilson,  for  expenses  New  Orleans  exhibit  (item- 
ized account  set  forth  below) j 250  00 

29  Raleigh  Gas-light  Company,  gas...   * 35  50 

28  Thomas  H.  Briggs  &  Sons,  hardware  used  packing  fish- 
ery collection 5  90 

30  Wm.  Whitaker,.  wages,  night-watch 25  00 

T.  C.  Harris,  salary 75  00 

Jesse  Turner,  servant  in  building,  wages 25  00 

B.  von   HerfF,   cash  for  photographs,  exhibit  at   State 

and  New  Orleans  Expositions 40  50 

IMMIGRATION   AGENT. 

May     22  J.  T.  Patrick,  salary  self  and  clerk 137  00 

J.  T.   Patrick,   advertising  at  Northern  fairs,  postage, 

telegrams,  freight,  &c 146  32 

FISH    AND    FISHERIES. 

June      1  W.  C.  &  A.  B.  Stronach,  crackers  for  carp  3  84 

John  R.  Terrell,  matches,  oil,  crackers,  &c 5  83 

13  C.  C.  Christmas,  one  water-gate 2  00 

23  J.  R.  Ferrall  &  Co.,  crackers  for  carp 2  34 

24  Jesse  F.  Taylor,  rent  of  carp  ponds 25  00 

EXPERIMENT   STATION. 

June      1  F.  B.  Dancy,  salary,  May 83  33 

W.  A.  Withers,  express, freight,  drayage,  &c,  incidentals  35  00 

5  H.  B.  Battle,  salary,  May .'.  83  33 

12  Eimer  &  Amend,  apparatus  and  reagents  for  laboratory,  60  79 

26  Wm.  Simpson  &  Co.,  chemicals 5  70 

COMMISSIONER'S   OFFICE. 

June      1  T.  A.  Montgomery,  salary,  May ...        75  00 

13  M.  McGehee,  on  salary 66  66 


EXPENDITURES.  29 

1885. 

June     15  S.  A.  Ashe,  Postmaster,  stamps $  10  00 

P.  M.  Wilson,  on  salary 25  00 

T.  A.  Montgomery,  balance  on  salary 37  50 

17  P.  M.  Wilson,  on  account  of  salary  unpaid 200  00 

18  P.  M.  Wilson,  on  account  of  salary  unpaid 200  00 

27  M.  McGehee,  on  salary 100  00 

IMMIGRATION    AGENT. 

June    17  J.  T.  Patrick,  salary,  self  and  clerk 137  00 

J.  T.  Patrick,  Northern    fairs,  advertisements,  postage, 

freight,  stationery 146  32 

BOARD   OF   AGRICULTURE. 

June      2  P.  M.  Wilson,  for  expenses  of   New   Orleans   exhibit, 

(itemized  account- set  forth  below) 250  00 

13  P.  M.  Wilson,  for  expenses  of  New  Orleans  exhibit, 

(itemized  account  set  forth  below) 500  00 

23  C.  W.  Spurr,  freight  on  house  of  North  Carolina  orna- 
mental woods,  New  Orleans  to  Boston,  used  at  State 

and  New  Orleans  exhibitions 91  30 

29  W.  C.  Richardson,  agent,  freight 3  77 

FISH    AND    FISHERIES. 

July       1   L.  D.  Terrell,  salary 45  00 

George  Jones,  labor  at  carp  ponds 15  00 

J.  C.  Brewster,  staple,  brace,  cement,  &c 3  95 

J.  R.  Terrell,  crackers  for  carp 8  24 

EXPERIMENT   STATION. 

•July       1  James  Higgs,  wages 15  00 

F.  B.  Dancy,  salary,  June 83  33 

B.  von  HerfFj  salary,  June 83  33 

H.  B.  Battle,  salary,  June 83  33 

2  C.  W.  Dabney,  Jr.,  salary,  June  208  33 

W.  A.  Withers,  salary,  June 60  00 

10  S.  A.  Ashe,  P.  M.,  postage , 30  00 

27  W.  A.  Withers,  incidentals,  stationery,  freight,  express, 

telegrams,  &c 30  00 

COMMISSIONER'S    OFFICE. 

July       1  John  Stanford,  wages,  June 25  00 

P.  M.  Wilson,  unpaid  salary 175  00 

16  M.  McGehee,  Com'r,  salary 83  33 


30  EXPENDITURES. 

1885. 

July     20  S.  A.  Ashe,  P.  M.,  stamps 10  00 

29  M.  McGehee,  balance  on  salary 83  33 

30  Jno.  Stanford,  wages,  July 25  00 

IMMIGRATION   AGENT. 

July       1  J.  T.  Patrick,  Northern  fairs,  freight,  box  rent,  express  148  86 

J.  T.  Patrick,  salary  for  self  and  clerk.  137  00 

30  J.  T.  Patrick,  salary,  July 125  00 

W.  J.  Newsom,  clerk,  salary 20  00 

BOARD   OF   AGRICULTURE. 

July       1   Wm.  Whitaker.  night  watch 25  00 

Jesse  Turner,  wages 25  00 

T.  C.  Harris,  salary 75  00 

H.  B.  Battle,  paid  to  laborers,  and  package  on  cars 
returning  exhibits,  express  on  loaned  exhibits,  item- 
ized vouchers  enclosed 108  70 

Southern  Express  Company,  freights...... « 4  20 

W.  G.  Lewis,  paid  for  transportation  timbers  for  ex- 
hibits, settlement  bill  of  Newkirk-, 78  25 

11  Raleigh  Gas  Light  Company,  gas,  May-July 37  25 

Ed.  II.  Lee,  one  prize  bale  of  cotton  exhibit 62  61 

16  C.  W.  Dabney,  Jr.,  traveling  expenses,    Agricultural 

Convention,   Washington 42  85 

R.  W.  Wharton,  mileage  and  per  diem... 32  80 

A.  G.  Brooks,  mileage  and  per  diem 19  00 

John  A.  Oates,  mileage  and  per  diem 19  90 

W.  F.  Green,  mileage  and  per  diem 15  10 

Jas.  D.  Glenn,  mileage  and  per  diem 16  10 

John  Robinson,  mileage  and  per  diem 25  40 

A.  Leazar,  mileage  and  per  diem 29  80 

B.  Blanton,  mileage  and  per  diem 37  90 

C.  D.  Smith,  mileage  and  per  d4em 47  00 

K.  P.  Battle,  mileage  and  per  diem 12  60 

T.  M.  Holt,  mileage  and  per  diem 17  50 

W.  R.  Williams,  mileage  and  per  diem 29  50 

18  T.  K.  Bruner,   balance  on  salary  as  assistant  at  New 

Orleans  exhibit 234  50 

24  W.  P.  McGehee,  clerical  services,  in  absence  of  Secre- 
tary, on  Department  business 9  35 

28  Ashe  &  Gatling,  unpaid  bill 21  96 

29  M.  McGehee,   traveling  expenses,  Agricultural  Conven- 

tion, Washington 32  45 


EXPENDITURES.  31 

1885. 

July     30  Jesse  Turner,  wages... 25  00 

31    Wm.  Whitaker,  night  watch 25  00 

T.  C.  Harris,  salary 75  00 

FISH    AND   FISHERIES. 

Aug.      1  L.  D.  Terrell,  salary,  carp  ponds 45  00 

George  Jones,  laborer  at  carp  ponds 15  00 

EXPERIMENT   STATION. 

Aug.      5  F.  B.  Dancy,  salary,  July 83  34 

W.  A.  Withers,  salary,  July 60  00 

James  Higgs,  wages 15  00 

6  C.  W.  Dabney,  Jr.,  salary,  July 208  34 

H.  B.  Battle,  salary,  July  83  34 

B.  von  Herff,  salary,  July  83  34 

20  Battle  &  Dancy,  for  15  copies  book,  chemical  conver- 
sion tables,  for  use  in  laboratory 25  00 

W.  A.  Withers,  cash  paid  for  drayage,  telegrams,  indigo, 

freight,  towels,  bucket,  &c,  incidentals  at  Station 35  00 

Eimern  &  Amend,  apparatus  and  reagents 18  82 

Ernil  Greiner,  glass  apparatus 4  80 

COMMISSIONER'S   OFFICE. 

Aug.      3  P.  M.  Wilson,  on  account  salary 100  00 

BOARD   OF  AGRICULTURE. 

Aug.      3  W.  S.  Primrose,  one  bale  of  cotton  for  Exposition 50  00 

4  Jones  &  Powell,  coal 17  00 

FISH   AND   FISHERIES. 

Sept.      2  George  Jones,  laborer  at  carp  ponds 15  00 

L.  D.  Terrell,  salary  at  carp  ponds 45  00 

11  J.  R.  Terrell,  crackers  for  carp 9  10 

23  North  Carolina  Car  Company,  lumber  for  repairs 3  86 

EXPERIMENT  STATION. 

Sept.      2  W.  A.  Withers,  salary,  August 60  00 

B.  von  Herff,  salary,  August 83  33 

James  Higgs,  wages 15  00 

C.  W.  Dabney,  Jr.,  salary,  August 208  33 


32  AXPENDITURES.     - 

1885. 
Sept.    11  W.  A.  Withers,  soap,  express,  caligraph  ribbon,  matches, 
paste,  subscription  Country  Gentleman,  telegrams,  ket- 
tle, etc.,  incidentals %     35  00 

Pescud,  Lee  &  Co.,  lime,  dissecting-case,  chloral,  etc., 

chemicals 12  78 

22  H.  B.  Battle,  salary,  August 83  33 

F.  B.  Dancy,  salary,  August 83  33 

29  C.  W.  Dabney,  Jr.,  salary,  September 208  33 


commissioner's  office. 


• 


Sept.      1  John  Stanford,  wages,  August 25  00 

2  M.  McGehee,  salary,  August 166  66 

W.  B.  Hutchings,  mail-bag,  fitting  keys,  Ac,  museum..  5  00 

P.  M.  Wilson,  on  account  salary 100  00 

S.  A.  Ashe,  P.  M.,  stamps,  box  rent,  postal  guide,  cards,  12  50 

9  M.  McGehee,  on  account  salary 66  66 

AGENT   IMMIGRATION. 

Sept.      4  W.  J.  Newsom,  clerk,  salary 20  00 

BOARD   OF   AGRICULTURE. 

Sept.      2  T.  C.  Harris,  salary,  August 75  00 

Jesse  Turner,  wages,  August 25  00 

W.  Whitaker,  wages,  August 25  00 

Southern  Express  Company,  freights  on  valuables  from 

New  Orleans 11  95 

4  Prof.  J.    A.  Holmes,    expenses  in    employ   Board   on 

Kerr's  Geological  Report 85  00 

8  Raleigh  Gas  Light  Company,  gas 49  75 

9  M.   McGehee,  traveling   expenses    to    Fruit  Growers' 

Convention t 7  00 

24  P.  M.  Wilson  and  H.  B.  Battle,  cash  paid  out  for 
unloading  exhibits  from  cars  and  transferring  same 
to  R.  &  G.  and  R.  &  D.  depots  and  Exposition  build- 
ing, items  filed 40  12 

FISH   AND   FISHERIES. 

Oct.        2  L.  D.  Terrell,  salary,  September 45  00 

George  Jones,  wages  at  carp  ponds 15  00 

Jesse  F.  Taylor,  cleaning  race  to  fish  ponds.. 3  62 

31  L.  D.  Terrell,  salary,  October..... 54  00 

George  Jones,  wages,  October 15  00 


EXPENDITURES.  33 


EXPERIMENT   STATION. 

1885. 

Oct.         2  B.  von  Herff,  salary,  September $  '  83  33 

H.  B.  Battle,  salary,  September 83  33 

F.  B.  Dancy,  salary,  September 83  33 

W.  A.  Withers,  salary,  September 60  00 

James  Higgs,  wages 15  00 

5  Edwards,  Broughton  &  Co.,  letter  heads,  blanks,  &c 4  50 

16  E.  C.  Chapman,  1  asperator 3  00 

V.  G.  Fischer,  seal  press  and  seal 14  00 

Eimer  &  Amend,  balance  apparatus  and  reagents 42  90 

Eirner  &  Amend,  balance  apparatus  and  reagents. 37  93 

Eimer  &  Amend,  balance  apparatus  and  reagents 35  45 

S.  A.  Ashe,  P.  M.,  stamps 25  00 

26  W.  A.  Withers,   freight,   express,   telegrams,  &c,  inci- 

centals . 35  00 

31  James  Higgs,  wages,  October 15  00 

VV.  A.  Withers,  salary,  October 60  00 

F.  B.  Dancy,  salary,  October, 83  34 

H.  B.  Battle,  salary,  October 83  34 

B.  von  Herff,  salary,  October 83  34 

C.  W.  Dabney,  Jr.,  salary,  October 208  34 

C.  W.  Dabney,  Jr.,  cash  paid  out  for  copying  1568  pages 

analyses  records,  receipts  filed 50  00 

commissioner's  office. 

Oct.        2  P.  M.  Wilson,  on  account  salary 100  00 

Southern  Express  Company,  freights 165 

John  Stanford,  wages,  September 25  00 

M.  McGehee,  balance  salary,  September 100  00 

8  S.  A..  Ashe,  P.  M.,  stamps 5  00 

27  S.  A.  Ashe,  P.  M.,  stamps 10  00 

30  M.  McGehee,  salary,  October 166  66 

31  P.  M.  Wilson,   on  account  salary . 100  00 

John  Stanford,  wages,  October , 25  00 

AGENT   IMMIGRATION. 

Oct.        3  W.  J.  Newsom,  clerk,  salary,  September 20  00 

S.  A.  Ashe,  P.  M.,  stamps 5  00 

J.  T.  Patrick,  salary,  August 125  00 

27  S.  A.  Ashe,  P.  M.,  stamps  and  postal  cards 25  00 

28  J.  T.  Patrick,  salary,  September 125  00 

30  W.  J.  Newsom,  salary,  October 20  00 

3 


34 


EXPENDITURES. 


1885. 

Oct.  I  30  J.  T.  Patrick,  salary,  October $    125  00 

31   J.  T.  Patrick,  box  rent,  two  quarters 3  00 

J.   T.   Patrick,   advertising   and   correspondence  in  70 

Northern  papers,  itemized  statement  enclosed 62  10 

J.  T.  Patrick,  on  account  of  freight,  express,  telegrams, 

&c,  itemized  statement  enclosed  '. 37  90 

J.  T.  Patrick,  printing  circulars 18  90 

J.  T.  Patrick,  cash  expended  making  exhibits  at  North- 
ern fairs,  itemized  statement  and  vouchers  enclosed...      247  09 

BOARD   OF   AGRICULTURE. 


Oct.        2  Win.  Whitaker.  wages,  night  watchman 25  00 

Jesse  Turner,  wages 25  00 

T.  C.  Harris,  curator,  salary 75  00 

George  W.  Wynne  &  Co.,  horse  hire  to  carp  bonds. 

May  to  October .' 6.00 

6  L.  D.  Terrell,  traveling  expenses,  collecting  samples  of 

fertilizers 60  00 

14  John  Robinson,  mileage  and  per  diem s 21  40 

15  A.^G.  Brooks,  mileage  and  per  diem 19  00 

R.  W.^Wharton,  mileage  and  per  diem 32  80 

B.  Blanton,  mileage  and  per  diem 49  90 

W.  F.  Green,  mileage  and  per  diem 11  10 

W.  B/.  Williams,  mileage  and  per  diem 33  00 

16  T,|M.  Holt,  mileage  and  per  diem 8  00 

17  C.^D.  Smith,  mileage  and  per  diem..... 47  00 

19  K.  P.  Battle,  mileage  and  per  diem 16  40 

20^J.  T.  Morris,  chairs 12  00 

21  C.  W.  Dabney,  Jr.,  traveling  expenses  attending  meet- 
ing   official  chemists '. 46  87 

Levy  Type  Company,  diagrams  and   sections  for  coal 

survey 16  00 

28  E.  M.fUzzell,  14  reams  paper  printing  Chance's  report 

coal  fields 56  00 

29  Thomas  Dixon,  Jr.,  mica  for  exhibit 15  50 

30  A.  P.  Bryan,  agent,  Southern  Express  Company,  freight  8  35 

31  P.  M.  Wilson,  cash  paid  out  for  telegram,  hanger  Ex- 

position Building  door,  drayage  on  articles  returned 
to   owners  from    Exposition,    affidavit    before  Clerk 

Superior  Court,  vouchers  enclosed.. 5  20 

Jesse  Turner,  wages , 25  00 

Wm.  Whitaker,v  night  watchman 25  00 

T.  C.  Harris,  curator,  salary..... 75  00 


EXPENDITURES.  35 

EXPERIMENT   STATION. 

1885. 
Nov.     16  Julius  Lewis  &  Co.,  hardware,  tack-hamruer,  mortar, 

&c.,  for  assay  room $  4  30 

W.  A.  Withers,  drayage,  express,  soap,  tallow,  spatula, 

repairs  to  furniture,  freight,  &c 35  00 

Arthur  Winslow,  on  account  pyrite  exploration 100  00 

Whitall,  Tatum  &  Co.,  glass-ware 6  55 

C.  G.  Crawford,  cyclostyle  and  equipment  same 13  00 

E.  C.  Chapman,  one  aspirator ,  3  00 

J.  W.  Denmark  &  Co.,  filing-cases,  carbon  paper,  &c 20  05 

commissioner's  office. 

Nov.    17  S.  A.  Ashe,  P.  M.,  postage 10  00 

BOARD  OF   AGRICULTURE. 

Nov.      2  Raleigh  Gaslight  Company,  gas 9  50 

4  Joseph  A.  Holmes,  expenses,  trips  to  Oxford  and  Nan- 

>    tehala  at  work  on  Kerr's  geological  report 72  45 

'  5  John  Nichols,  treasurer,  appropriation  to  State  Agricul- 
tural Society  for  premiums  on  field  crops,  stock,  &c.      750  00 
9  P.  M.    Wilson,    for   expense   of    returning   railing   to 
Chatham   county,  loaned  to  North   Carolina  exhibi- 
tion, and  sending  exhibition  tobacco  to  warehouses 

for  sale , 2  90 

P.  H.  Andrews  &  Co.,  coal 72  0q 

16  E.  M.  Uzzell,  30  reams  paper,  reprinting  Kerr's  Chap- 

ter I,  Vol.  II 120  00 

J.  H.  Young,  treasurer  North  Carolina  Industrial  As- 
sociation, balance  legislative  appropriation  for  pre- 
miums    300  00 

17  Lieutenant  Francis  Winslow,  on  account  oyster  survey,  204  20 

18  Lieutenant  Francis  Winslow,  on  account  oyster  survey,  150  00 
Breuker  &  Kessler,  printing  maps,  Chance's  coal  survey,  63  75 

24  Agar,  Hamblin  &  Co.,  stationery 3  60 

J.  D.  Hawkins  &  Co.,  storage,  drayage,  &c,  on  North 
Carolina  cotton  at  close  of  Exposition 5  60 

I  have  examined  the  foregoing  statement  of  the  expenditures  of  the 
Agricultural  Department,  from  December  1st,  1884,  to  November  30,  1885 
and  find  it  to  agree  with  entries'on  my -books  as  to  dates,  names  and 
amounts.  D.  W.  BAIN, 

Treasurer  ex-officio  Agricultural  Department. 
February  9,  1886. 


3(5  EXPENDITURES. 


NEW    ORLEANS   EXPOSITION. 

Amounts  expended  there  by  Dr.  ('.  W.  Dabney,  Jr.,  and  P.  M.  Wilson  : 
Items  in  Treasurer's  voucher,  No.  134,  Department  of  Agriculture,  war- 
rant No.  157,  for  $1,000,  paid  to  M.  McGehee,  Commissioner,  November  19, 
1884,  and  deposited  in  Union  National  Bank,  New  Orleans,  to  credit  of 
Chas.  W.  Dabney,  Jr.,  Agent  for  North  Carolina  Department  of  Agricul. 
ture. 

Checks  were  drawn  on  presentation  of  approved  and  itemized  accounts. 
These  receipted  accounts  and  the  paid  checks  corresponding  thereto  form 
the  vouchers  filed  herewith,  together  with  the  stub-book  and  bank-book. 

North  Carolina  Department  of  Agriculture,  m  account  with 

Chas.  W.  Dabney,  Jr.,  Agent  North  Carolina  Department  of  Agriculture. 

1884.  Cr. 

Nov.    25  By  draft  from  M.  McGehee,  Commissioner $  1,000  00 

.M 

1884.      g|  Dr. 

o 

Nov.  26     1     F.  B.  Dancy,  cash  to  A.  Baldwin  &  Co.,  nails 8  30 

29     2     T.  K.  Bruner,  traveling  expenses  Raleigh  to  New 

Orleans 18  30 

Dec.     1     3     S.  G.  Worth,    balance  traveling  expenses,  self  and 

Clarke,  Raleigh  to  New  Orleans 27  34 

3     4     P.  Stamps,  on  account   balance   expenses   Raleigh 

to  New  Orleans 20  00 

5  5     W.  E.  Hidden,  on  account  salary  and  expenses.......  100  00 

6  6     T.  K.  Bruner,  on  account  board  and  expenses... 49  66 

7  F.  B.  Dancy,  on  account  board  and  expenses 30  00 

8  P.  Stamps,  on  account  salary,  board  and  expenses  ..        31  75 

8  9     J.  A.  Blum,    on    account   services,   board    and    ex- 

penses         25  00 

9  9J  Mrs.  J.  Rothenbilder,  board,  Worth  and  Clarke,  one 

week  ending  December  7 20  00 

10  10  C.  W.  Dabney,  Jr.,  cash  paid  B.  &  W.  Croner,  Fell- 
man  Bros.,  D.  H.  Holmes,  and  John  Gauche's 
Sons  for  sheeting,  towels,  comforts,  quilts  and 
crockery  for  employes'  mess;  receipted  accounts 

filed  herewith 59  10 

13  11     Edward  S.  Foulkes,  on  account  work,  painting 20  00 

15  12     W.  G.  Tebault,  two  tables. 4  50 

17  13     T.  K.  Bruner,  part  on  salary,  first  month,  beginning 

November  17.'. 50  00 

14     Prof.  Jos.  A.  Holmes,  balance  traveling   expenses 

Raleigh  to  New  Orleans.... 11  00 


EXPENDITURES.  37 

1884. 

Dec.  16  14J  Carrolton  Saw  Mills,  lumber  and  supplies $      20  00 

19  15     P.  Stamps,  salary  in  full  one  month 60  00 

19  15J  C.  W.  Dabney,  Jr.,   cash    to  Beck  with   for   lumber 

($21.04),  telegrams,  postage,  stationery,  messen- 
gers to  town,  tacks  and  small  supplies  ($29.16), 
accounts  filed  50  00 

20  16     P.  M.  Wilson,  for  pay-roll,  check  for  6  carpenters, 

5  decorators,  1  workman,  regular  time,  week  end 
ing  Dec.  20,  and    6  carpenters  and    5  decorators 
extra  night   time,  amounts  receipted   for  on    pay- 
roll by  individuals,  total 226  10 

17     Edw.  S.  Foulkes,  painter,  on  account 46  50 

17  J  S.  G.  Worth,  board,  self  and  Clarke 31  45 

22  18     S.  G.  Worth,  street-car  fare  and  lunches,  14  days...  7  00 

19     J.  A.  Blum,  on  account  services 35  00 

24  20     T.  K.  Bruner,  board  and  expenses  10  days 21  00 

21  F.  B.  Dancy,  board  and  expenses,  10  days 21  00 

22  Prof.  Jos.  A.  Holmes,  board  and  expenses,  20  days,  45  65 
22  23     S.  G.  Worth,  miscellaneous  supplies,  fish  exhibit....  10  85 

$1,049  50 
The  overdraft  was  paid  by  the  Exposition  Commis- 
sioner, and  should  be  deducted,  amounting  to 49  50 

$1,000  00 


I 


P.  M.  Wilson, 

In  account  with  N.  C.  Agricultural  Department  on  account  of  New 

Orleans  Exposition  : 

receipts: 
1885. 

Jan.     14   $  250  00 

16  250  00 

Feb.       5  20000 

6  400  00 

24 200  00 

Mar.    18  .- 250  00 

23 25000 

April  18   50000 

30  625  00 

May       5  250  00 

14 200  00 

25  250  00 

June      2 250  00 

9 500  00 

Total  receipts $4,375  00 


38  EXPENDITURES. 


1885. 


DISBURSEMENTS  : 

Preston  Stamps,  receipts    filed,  salary,  from    December 

22,  1884,  to  May  4,  1885,  132  days,  at  $2  per  day....$  264  00 

Cash  paid  board  from  Dec.  7th  to  May  4th,  inclusive 236  00 

Cash  paid  car  fare  expenses 62  45 

Cash  paid  R.  R.  tickets  and  sleeper  returning  home 39  15 

T.  K.   Bruner,   receipts  filed,  cash   paid   on  account  of 

salary,  from  Jan.  10th  to  June  9th,  1885,  at  $3.50....  400  00 

Cash  paid  for  board,  161  days 241  50 

Cash  paid  car  fares  and  expenses 100  35 

Railroad  fare,  sleeper,  &c 36  25 

Dr.  C.  D.  Smith,  receipts  filed: 

Cash  paid  salary,  $100  per  month 159  55 

board  on  account 67  50 

"          railroad  fare,  &c 44  50 

Cash  paid  photograph  pass, 50 

C.  A.  Armstrong,  receipts  filed: 

Cash  paid  salary,  $50  per  month ,. 100  00 

car  fares,  expenses,  &c 9  00 

"          railroad  fare 26  50 

T.  P.  Clarke,  receipts  filed: 

Cash  paid  salary,  $50  per  month 260  00 

Car  fare,  expenses  (lunch  at  grounds) 40  30 

Railroad  fare,  sleeper,  &c,  returning  home...  45  7Q 

W.  E.  Hidden,  receipts  filed : 

Cash  paid  three  months'  salary,  $166.66 499  98 

To  check  returned  to  treasurer 18  50 

P.  M.  Wilson,  receipts  filed : 

Cash  paid  board,  137  days 205  50 

Car  fares,  137  days 33  40 

Postage  and  stationery 7  00 

Telegrams 28  60 

Cash,  cloth,  tacks,  as  per  bill 5  00 

Railroad  fare  to  New  Orleans  and  return 51  25 

J.  A.  Holmes,  receipts  filed: 

Cash  for  board 15  90 

S.  G.  Worth,  receipts  filed  : 

Cash  for  board  from  December  24  to  January  9 ..  23  36 

Cash   paid   for  lunch  and  supper  out  at  grounds  when 

working  at  night 13  05 

Cash  paid  expressage  on  Japan  fish,  brick  work  on  fish- 
ery department  of  exhibit 12  10 

Cash  paid  railroad  fare,  sleeping  car  returning  home 38  25 


1885. 


EXPENDITURES.  39 


J.  A  Slum,  receipts  filed  : 

Cash  paid  on  account  of  salary $      75  00 

F.  B.  Dancy,  receipts  filed  : 

Cash  paid  on  account  of  board,  10  days 15  00 

Car  fare  and  expenses 6  00 

Cash  paid  railroad  fare  returning  home 39  00 

M.  McGehee,  receipts  filed  : 

Cash  paid  for  board  while  in  New  Orleans 20  00 

D.  D.  Van  Buskirk,  receipts  filed  : 

Cash   paid   for  services   as  carpenter  and   servant,  five 

months,  $65 .". 325  00 

E.  A.  Burke,  check  filed: 

Cash  paid  for  rent  of  house,  December  1  to  June  15 625  00 

Pay  Roll,  receipts  filed  : 

H.  R.  Fisher,  labor,  $11 ;  W.  F.   Leach,  labor,  $21 ;   L. 

Gilmartin,  labor,  $5.50;  John  Motz,  labor,  $10 47  50 

Pay  Roll,  receipts  filed  : 

N.  Martino,  labor,  $4.50  ;  M.  Shields,  labor,  $4.50;  ,Wm. 

Barnes,  labor,  $5  ;  Lewis  Hovery,  $4  (see  pay  roll)....        18  00 

Pay  Roll,  receipts  filed  : 

Cash  paid  Joe  Leo,  $8.75;  D.  D.  Van  Buskirk,  $10.20 
before  employment  by  the  month;  F.  Brady,  $16.50; 
S.  M.  Dugger,  $12 47  45 

N.  A.  McNeill,  receipts  filed  : 

Cash  paid  balance  wages 16  75 

Cash   paid   on  itemize!    bill    for  nails,    glass,    drayage, 

hinges,  see  bill.* 22  35 

E.  Helmeyer,  receipt  filed  : 

Cash  paid  for  map  of  exhibit  space.. 15  00 

Cash  paid  Times-Democrat  for  papers  sent  to  North  Car- 
olina Legislature  and  department  at  Raleigh,  receipt 
filed 12  00 

Cash  paid  Picayune  for  papers  sent  to  North  Carolina  \ 

Legislature  and  department  at  Raleigh,  receipt  filed...  6  00 

Exchange  charges  on  checks,  as  per  bank  book  8  66 

$4,384  30 


40  EXPENDITURES. 

FOR   FISCAL  YEAR  ENDING  NOVEMBER  30,    1880. 


FISH   AND   FISHERIES. 

1885. 

Dec.       2  George  Jones,  wages  for  November $  15  00 

L.  D.  Terrell,  salary 45  00 

24  M.  McGehee,  Com'r,  expenses  of  visiting  carp  ponds...  1  00 
31  John    R.  Terrell,  drayage   on   fish,  five  loads,  and  two 

gallons  oil . 3  90 

L.  D.  Terrell,  salary  for  December 45  00 

George  Jones,  wages  for  December 15  00 

Jesse  Taylor,  rent  for  lands  on  which  carp  ponds  are 

situated 25  00 

W.  H.  &  R.  S.  Tucker  &  Co..  2  pair  blankets 5  00 

EXPERIMENT   STATION. 

Dec.       1  C.  W.  Dabney,  Jr.,  salary  for  November „ 208  33 

B.  von  HerfT',  salary  for  November 83  33 

W.  A.  Withers,  salary  for  November 60  00 

James  Higgs,  wages  for  November 15  00 

F.  B.  Dancyr  salary  for  November 83  33 

9  N.  V.  Randolph  &  Co.,  boxes  for  use  in  lab 21  50 

10  H.  B.  Battle,  salary  for  November '. ,  83  33 

15  W.  A.  Withers,  incidentals  (itemized  account  filed) 35  00 

23  S.  A.  Ashe,  P.  M.,  postage  stamps 10  00 

commissioner's  office. 

Dec.       1  John  Stanford,  wages 25  00 

P.  M.  Wilson,  Secretary,  salary 100  00 

M.  McGehee,  Com'r,  salary 166  66 

2  Julius  Lewis  &  Co.,  zinc 2  00 

15  S.  A.  Ashe,  P.  M.,  postage  stamps 5  00 

24  P.  M.  Wilson,  Sec'ty,  balance  of  extra   salary  allowed 

while  at  New  Orleans 62  50 

31  P.  M.  Wilson,  Sec,  salary  for  December 100  00 

M.  McGehee,  Com'r,  salary  for  December 166  66 

John  Stanford,  wages  for  December 25  00 

BOARD   OF    AGRICULTURE. 

• 

Dec.       1   WTm.  Whitaker,  wages  for  November 25  00 

Jesse  Turner,  wages  for  November. 25  00 

T.  C.  Harris,  salary  for  November 75  00 


EXPENDITURES.  41 

1885. 

Dec.        2  John  Robinson,  mileage  and  attending  Board  meeting..^  25  40 

3  A.  P.  Bryan,  transportation  (itemized  account  filed) 11  10 

J.  D.  Glenn,  mileage  and  attending  Board  meeting 19  50 

W.  R.  Williams,  mileage  and  attending  Board  meeting  33  00 

4  W.  F.  Green,  mileage  and  attending  Board  meeting 7  10 

A.  G.  Brooks,  mileage  and  attending  Board  meeting....  19  00 

A.  Leazar,  mileage  and  attending  Board  meeting 33  80 

5  K.  P.  Battle,  mileage  and  attending  Board  meeting 16  40 

7  Jones  &  Powell,  14  tons  coal 106  10 

8  Allen  &  Cram,  repairs  on  boiler 16  36 

Allen  &  Cram,  3  coal  grates 15  36 

10  Raleigh  Gaslight  Co.,  gas  for  the  month  of  October 25  25 

15  Geo.  W.  Wynne  &  Co.,  carriage  for  committee  inspect- 
ing farm 2  50 

22  Francis  Winslow,  oyster  survey 150  00 

Thos.  S.  Stevenson,  plumbing  (itemized  statement  filed)  35  75 

31  Jesse  Turner,  wages  for  December 25  00 

Wm.  Whitaker,  wages  for  December ... 25  00 

Thos.  C.  Harris,  salary  for  December 75  00 

Southern  Express  Company,  transportation 1  00 

i  ( 

IMMIGRATION    AGENT. 

Dec.       1   Wm.  Newsom,  salary  for  November. 20  00 

2  J.  T.  Patrick,  Agt.,  salary  for  November 125  00 

11  S.  A.  Ashe,  P.  M.,  stamps  and  postal  cards 10  00 

31  John  T.  Patrick,  Agt.,  salary  for  December , 125  00 

Wm.  Newsom,  salary  for  December 20  00 

FISH    AND    FISHERIES. 

1886. 

Jan.       2  T.  H.  Briggs  &  Sons,  hardware  supplies  for  carp  ponds..  7  71 

EXPERIMENT   STATION.  < 

Jan.       2  B.  von  Herff,  salary  for  December 83  33 

Chas.  W.  Dabney,  Jr.,  salary  for  December 208  33 

H.  B.  Battle,  salary  for  December 83  33 

Jas.  Higgs,  wages  for  December ; 15  00 

5  F.  B.  Dancy,  salary  for  December 83  33 

W.  A.  Withers,  salary  for  December 60  00 

9  John  Y.  MacRae,  chemical  supplies  for  station 7  10 

19  S.  A.  Ashe,  P.  M.,  stamps 15  00 


42  EXPENDITURES. 


commissioner's  office. 
1886. 

Jan.       8  S.  A.  Ashe,  P.  M.,  stamps , $  5  00 

9  P.  M.  Wilson,  Sec,  part  salary  for  January 50  00 

16  T.  N.  Richardson,  sampling  fertilizers 50  00 

26  P.  M.  Wilson,  Sec,  balance  salary  for  January 50  00 

29  S.  A.  Ashe,  P.  M.,  stamps  and  postal  cards 5  50 

30  M.  McGehee,  Com'r,  salary  for  January 166  66 

John  Stanford,  wages  for  January 25  00 

BOARD   OF   AGRICULTURE. 

Jan.        2  Raleigh  Gaslight  Co.,  gas  for  November  and  Decem- 
ber, 1885 12  20 

M.  McGehee,  Com'r,  subscription  to  papers 100  00 

5  S.  M.  Parish  &  Son,  glass  and  glazing 1  80 

6  D.  Appleton  &  Co..  ten  vols.  Annuals , 60  00 

Arthur  Winslow,  exploration  for  pyrites 46  20 

8  Charles  W.   Dabne}*,   Jr.,  traveling   expenses   of  Prof. 

Nawter,  expert  on  Industrial  Schools 22  50 

14  E.  M.  Uzzell,  paper  for  Bulletin 80  00 

15  James  Baker  &  Co.,  carriage  for  Prof.  Nawter,  expert..  4  50 
18  John  Nichols,  Sec.  and  Treas.,  balance  appropriation  to 

N.  C.  Agl.  Society  (itemized  statement  filed) 750  00 

22  W.  R.  Williams,  attending  meeting  of  Board 29  00 

B.  Blanton,                     "                 "                 "     37  90 

A.  Leazar,                      "                 "                 "     ,  ..'  32  70 

"     16  00 

John  Robinson,             "                 "                 "     16  00 

"     25  40 

23  Dr.  Matt.  Moore,          "                "                 " 20  50 

R.W.Wharton,           "                 "                 "     32  80 

W.F.Green,                 "                 "                " 15  10 

Azariah  Graves,            "                 "                 " 24  10 

25  K.  P.  Battle,                  "                 "                 "     16  40 

26  W.  G.   Upchurch,  finance   committee,  attending   Dec, 

1885,  and  Jan.,  1886 16  00 

Wm.  G.  Upchurch,  finance  committee,   attending  Dec, 

1885,  and  Jan.,  1886 20  00 

27  Lieut.  Francis  Winslow,  oyster  survey  (accounted  for  by 

itemized  statement) 200  00 

E.  M.  Uzzell,  book  paper 414  50 

30  Fred.  A.  Watson,  office  stools 10  00 

James  Hi ggs,  wages  for  January  15  00 

Wm.  Whitaker,  wages  for  January 25  00 


EXPENDITURES.  43 

A 

1886. 

Jan.     30  A.  P.  Bryan,  Agt.,  express  charges $  130 

J.  C.  S.  Lurasden,  sample  cans  (for  Inspector) 15  00 

T.  C.  Harris,  salary  for  January 75  00 

AGENT   IMMIGRATION. 

Jan.      23  J.  T.  Patrick,  Agt.,  incidentals  as  per  itemized  bill 7  05 

J.  T.  Patrick,  Agt.,  postage  stamps,  express  and  tele- 
grams   2  10 

J.  T.  Patrick,  Agt.,  printing  and  stationery 8  95 

27  J.  T.  Patrick,  Agt.,  on  account  of  advertising  (itemized 

statement  tiled) 296  19 

28  S.  A.  Ashe,  P.  M.,  stamps 25  00 

30  Jno.  T.  Patrick,  Agt.,  attending  Northern    fairs  (item- 
ized statement  filed) 125  00 

John  T.  Patrick,  Agt.-,  salary  for  January 125  00 

W.  J.  Newsom,  salary  for  January 22  16 

S.  A.  Ashe,  P.  M.,  postoffice  box  rent  1  50 

FISH    AND    FISHERIES. 

Feb.     11  George  Jones,  wages  for  January  and   February 19  00 

27  L.  D.  Terrell,  salary  for  January  and  on  acct.  of  Feb..  50  00 

EXPERIMENT   STATION. 

Feb.       1  B.  von  Herff,  salary  for  January , 83  34 

H.  B.  Battle,  salary  for  January , 83  34 

F.  B.  Dancy,  salary  for  January 83  34 

W.  A.  Withers,  salary  for  January 60  00 

Jesse  Turner,  wages  for  January 25  00 

Charles  W.  Dabney,  Jr.,  salary  for  January 208  34 

W.  A.  Withers,  incidentals  for  station  (itemized  account 

filed) 35  00 

W.  A.   Withers,   on   account  of  express,  freight,  tele- 
grams, &c.  (itemized  statement  filed) 35  00 

2  Julius  Lewis  &  Co.,  hardware  for  station 4  15 

Eimer  &  Amend,  chemicals  for  station 56  81 

Eimer  &  Amend,  chemicals  for  station 24  20 

Eimer  &  Amend,  chemicals  for  station 64  65 

Agar,  Hamblin  &  Co.,  stationery  for  station 5163 

5  J.  C.  Brewster  &  Co.,  stove  and  pipe  for  station 9  20 

9  Eimer  &  Amend,  chemicals  for  station.  10  05 

25  Zell,  Schwabacher  &  Co.,  alcohol  for  station 23  50 

27  W.  A.  Withers,  salary  for  February 60  00 


44  EXPENDITURES. 

1886. 

Feb.     27  W.  A.  Withers,  incidentals  (statement  filed) $  35  00 

H.  B.  Battle,  salary  for  February..  83  33 

Charles  W.  Dabney,  Jr.,  salary  for  February 208  33 

F.  B.  Dancy,  salary  for  February 83  33 

Jesse  Turner,  wages  for  February 25  00 

commissioner's  office. 

Feb.     12  S.  A.  Ashe,  Postmaster,  postoffice  box  rent 1  50 

13  P.  M.  Wilson,  Secretary,  part  salary  for  February 50  00 

27  S.  A.  Ashe,  Postmaster,  postoffice  box  rent 1  50 

M.  McGehee,  Commissioner,  salary  fur  February 166  66 

P.  M.  Wilson,  Secretary,  part  salary  for  February 50  00 

John  Stanford,  wages  for  February 25  00 

board  of  agriculture. 

Feb.       1  Charles  W.  Dabney,  Jr.,  analysis  of  viscera 100  00 

Raleigh  Gaslight  Company,  gas,  December,  1885,  and 

January,  1886 '. .....  16  40 

T.  N.  Richardson,  collecting  samples  fertilizers 75  00 

T.  N.  Richardson,  part  salary  for  February 25  00 

2  North  Carolina  Car  Company,  material  and  labor  (item- 
ised bill  filed) 205  13 

W.  H.  &  R.  S.  Tucker  &  Co.,  furnishings  for  commis- 
sioner's office,  itemized   bill  filed -  35  28 

Lieut.  Francis  Winslow,  oyster  survey  (vouchers  filed)..  100  00 
t 

5  Phil.  H.  Andrews  &  Co.,  soft  coal  (seven  tons) 42  00 

15  L.  D.  Terrell,  collecting  samples  of  fertilizers 65  00 

16  T.  N.  Richardson,  sampling  fertilizers 50  00 

19  Jones  &  Powell,  coal  (four  and  a  half  tons) 36  75 

S.  A.  Ashe,  Postmaster,  stamps 20  00 

23  E.  M.  Uzzell,  paper 59  09 

Geo.  B.  Hanna,  preparing  chapter  on  mines  and  mining  134  91 

26  North  Carolina  Industrial  Asso.,  part  appropriation  ....  200  00 
S.   A.   Ashe,  Postmaster,  postage  on   two  months  Bul- 
letin   15  11 

27  P.  M.  Wilson,  Secretary,  incidental  expenses,  drayage, 

express,  &c 10  00 

Wm.  Whitaker,  wages  for  February 25  00 

James  Higgs,  wages  for  February 15  00 

T.  C.  Harris,  salary  for   February 75  00 

Raleigh  Gaslight  Company,  gas 18    60 


EXPENDITURES.  45 
AGENT   IMMIGRATION. 

1886. 

Feb.     27  J.  T.  Patrick,  salary  for  February $  125  00 

EXPERIMENT    STATION. 

March   2  B.  von  Herff,  salary  for  February......  83  33 

Eimer  &  Amend,  chemical  supplies  for  station. 56  86 

W.  C.  McMackin,  carriage  hire 2  50 

22  S.  A.  Ashe,  Postmaster,  stamps  and  wrappers 65  00 

C.   S.  Plumb,  traveling  expenses,  &c,  (itemized  state- 
ment filed) * 56  50 

31    W.  A.  Withers,  salary  for  March 60  00 

commissioner's  office. 

March22  S.  A.  Ashe,  Postmaster,  stamps 10  00 

BOARD' OF   AGRICULTURE. 

March    2  J.  C.  Brewster,  hardware  supples  for  station 4  05 

5  P.  H.  Andrews  &  Co.,  two  and  a  half  tons  egg  coal 21  25 

6  T.  N.  Richardson,  expenses  sampling  fertilizers 75  00 

T.  N.  Richardson,  salary  for  February. 50  00 

L.  D.  Terrell,  sampling  fertilizers 75  00 

North  Carolina  State  Penitentiary,  sundry  work  (item- 
ized statement  filed) 190  00 

9  Julius  Lewis  &  Co.,  hardware  supplies  for  station  (item- 
ized statement  filed) 23  29 

10  Allen  &  Cram,  repairs  on  boiler  pump,  &c 6  13 

17  L.  D.  Terrell,  expenses  while  sampling  fertilizers 50  00 

19  Arthur  Winslow,  maps  and  reports  on  pyrites  in  N.  C.  50  00 

E.  M.  Uzzell,  paper 60  53 

25  Haywood  &  Haywood,  purchase  of  land  from  Mrs.  Sal- 
lie  E.  Brown  and  others 503  25 

AGENT   IMMIGRATION. 

i 

March  1  W.  J.  Newsom,  salary  for  February 22  16 

EXPERIMENT   STATION. 

April     1  Charles  W.  Dabney,  Jr.,  salary  for  March 208  33 

B.  von  Herff,  salary  for  March ... 83  33 

H.  B.  Battle,  salary  for  March 83  33 

F.  B.  Dancy,  salary  for  March 83  33 

Jesse  Turner,  wages  for  March 25  00 


46  EXPENDITURES. 

1886. 

April     1  E.  F.  Wyatt  &  Son,  harness,  &c... %  14  95 

E.  F.  Wyatt  &  Son,  harness,  &c 23  20 

W.  T.  Blackwell,  one  pair  mules  300  00 

2  Jones  &  Powell,  corn,  oats,  hay  and  bran 20  92 

6  Milton  Whitney,  various  supplies  (itemized  statement 

filed) 40  06 

Milton  Whitney,  supplies  for  farm  (itemized  statement 

filed) 45  00 

9  W.  C.  McMackin,  one  horse  for  farm 175  00 

10  Milton  Whitney,  amount  paid  farm  hands    14  10 

17  T.  A.  Bowen,  single  and  double  tree 5  00 

T.  A.  Bowen,  cart 15  00 

19  Milton  Whitney,  paid  to  farm  hands 7  80 

Milton  Whitney,  wages  to  farm  hands 50  00 

21  T.  B.  Yancey,  wagon  and  harness 95  00 

23  J.  M.  Templeton,  lumber 100  00 

26  S.  A.  Ashe,  Postmaster,  stamps 84  00 

S.  A.  Ashe,  Postmaster,  postoffice  box  rent 1  50 

W.  A.  Withers,  incidentals  (itemized  statement  filed)...  35  00 
W.  A.  Withers,  for  directing  wrappers  for  report  (state- 

»      .,      ment  filed) 20  00 

27  Latta  &  Myatt,  wagon,  plows,  &c,  for  farm 64  85 

A.  P.  Bryan,  agent,  transportation 8  30 

30  Charles  W.  Dabney,  Jr.,  salary  for  April 208  34 

H.  B.  Battle,  salary  for  April 83  34 

F.  B.  Dancy,  salary  for  April  83  34 

B.  von  Herff,  salary  for  April 83  34 

Milton  Whitney,  salary  for  April 83  34 

W.  A.  Withers,  salary  for  April ; 60  00 

Jesse  Turner,  wages  for  April 25  00 

W.  A.  Withers,  incidentals  (itemized  statement  filed)...  35  00 

commissioner's  office. 

April     1  P.  M.  Wilson,  Secretary,  salary  for  March 100  00 

M.  McGehee,  Commissioner,  salary  for  March 166  66 

Jno.  Stanford,  wages  for  March 25  00 

9  P.  M.  Wilson,  Secretary,  part  salary  for  April 50  00 

30  P.  M.  Wilson,  Secretary,  balance  salary  for  April 50  00 

M.  McGehee,  Commissioner,  salary  for  April  166  66 

Jno.  Stanford,  wages  for  April 25  00 

BOARD   OF   AGRICULTURE. 

April     1  Kaleigh  Gaslight  Company,  gas  for  March 20  08 


EXPENDITURES.  47 

1886. 

April     1  Southern  Express  Company,  transportation $  4  00 

Wm.  Whitaker,  wages  for  March....,  25  00 

T.  C.  Harris,  salary  for  March 75  00 

A.  W.  Shaffer,  map  of  North  Carolina 15  00 

E.  M.  Uzzell,  book  paper 105  20 

James  Higgs,  wages  for  March 15  00 

S.  A.  Ashe,  Postmaster,  stamps  and  envelopes 20  00 

Battle  &  Mordecai,  services  in  purchase  of  Brown  lands,  10  00 

2  Jones  &  Powell,  coal 17  00 

Allen  &  Cram,  repairing  steam  pumps,  &c 7  60 

T.  N.  Richardson,  salary  for  March 50  00 

5  J.  A.   Holmes,   expenses,  work  on   Geological   Survey 

(itemized  statement  filed) 25  65 

6  L.  D.  Terrell,  salary  for  March 50  00 

L.  D.  Terrell,   balance  salary  and  expenses  sampling 

fertilizers  53  79 

7  Thos.  S.  Stevenson,   plumbing  (caused   by  water  frozen 

in  pipes) 50  75 

University  Publishing  Co.,  maps  for  Hand-Book 65  00 

S.  A.  Ashe,  Postmaster,  envelopes  and  stamps.. 15  70 

8  L.  D.  Terrell,  expenses  sampling  fertilizers 20  00 

19  J.  J.  Davis  and  C.  M.  Cooke,  professional  services,  case 

The   Board   of  Agriculture  v.   S.   H.  Cannady  and 

others 60  00 

L.  D.  Terrell,  salary  for  half  of  April 25  00 

20  S.  A.  Ashe,  Postmaster,  stamps 20  00 

22  Lt.    Francis   Winslow,  oyster   survey   (itemized  state- 

ment filed) 100  00 

W.  R.  Williams,  attending  Board  meeting  April 33  00 

23  Jno  Robinson,  "  "  "  "  29  40 
Dr.  Matt.  Moore,  "  "  "  "  24  50 
Dr.  A.  G.  Brooks,  "  "  "  "  23  00 
Azariah  Graves,  "  "  "  "  28  40 
C.  D.  Smith,  "  "  "  "  52  00 
B.  Blanton,  "  "  "  "  41  90 
W.  F.  Green,  "  "  "  "  19  10 
R.  W.  Wharton,  "  "  "  "  36  80 
W.  G.  Upchurch,        "             "             "            "  12  00 

26  Dr.  K.  P.  Battle,          "             "  *         H            "  16  40 

28  Strobridge  Lith.  Co.,  engraving  and  printing 80  00 

N.  C.  Car  Co.,   material  and  labor  (itemized  statement 

filed) , , 21  58 

N.  C.  Car  Co.,  material  and  labor  (itemized  statement 

filed) 33  58 


48  EXPENDITURES. 

1886. 
April   26  J.  C.  Brewster  &  Co.,  incidentals  (items  filed) $        9  15 

30  Wm.  Whitaker,  wages  for  April 25  00 

T.  C.  Harris,  salary  for  April 75  00 

James  Higgs,  wages  for  April 15  00 

E.  M.  Uzzell,  paper 123  77 

AGENT   IMMIGRATION. 

April     1  W.  J.  Newsom,  salary  for  March 22  18 

J.  W.  Denmark,  office  supplies  (bill  filed) 4  50 

S.  A.  Ashe,  P.  M.,  stamps 5  76 

Fred.  A.  Watson,  framing  medals  and  diplomas 3  00 

J.  T.  Patrick,  Agt.,  advertising  (statement  filed) 122  28 

J.  T.  Patrick,  Agt.,  incidentals  (statement  filed) 9  24 

J.  T.  Patrick,  Agt.,  salary  for  March 125  00 

EXPERIMENT   STATION. 

May       1  N.  C.  Car  Co.,  making  cases  and  boxes  (statement  filed)  21  60 

6  Eimer  &  Amend,  chemical  supplies  (statement  filed)...  45  01 
Eiraer  tk  Amend,  chemical  supplies  (statement  filed)...  82  92 

7  W.  C.  McMackin,  hire  of  horse  and  board  of  horse 16  00 

8  J.  M.  Templeton,  lumber  (statement  filed) 7  55 

Whitall,  Tatum  &  Co.,  Berkshire  sand 3  50 

11   W.  C.  Stronach,  sup.  of  lime 18  00 

15  Milton  Whitney,  incidentals  (statement  filed) 45  00 

Milton  Whitney,  incidentals  (statement  filed) 50  00 

26  W.  A.  Withers,  incidentals  (statement  filed) 35  00 

31  Chas.  W.  Dabney,  Jr.,  salary  for  May 208  3a 

B.  von  HerfF,  salary  for  May  83  33 

H.  B.  Battle,  salary  for  May 83  3a 

F.  B.  Dancy,  salary  for  May 83  33 

W.  A.  Withers,  salary  for  May 60  00 

Jesse  Turner,  wages  for  May 25  00 

commissioner's  office. 

May  ,     1  S.  A.  Ashe,  Postmaster,  stamps  and  box  rent 7  50 

T.  N.  Richardson,  sampling  fertilizers  and  seven  days' 

salary 46  67 

Southern  Express  Company,  express  charges 3  90 

7  P.  M.  Wilson,  Secretary,  part  salary  for  May 50  00 

31  John  Stanford,  wages  for  May 25  00 

S.  A.  Ashe,  Postmaster,  stamps 9  00 

M.  McGehee,  Commissioner,  salary  for  May 166  66 


EXPENDITURES.  49 

1886. 

May     31  P.  M.  Wilson,  Secretary,  balance  salary  for  May $  50  00 

P.  M.  Wilson,  Secretary,  incidentals  (statement  filed)...  5  00 

BOARD    OF   AGRICULTURE. 

May       1  North  Carolina  Car  Company,  lumber  for  fences  (state- 
ment filed) 174  95 

4  Raleigh  Gaslight  Company,  gas  for  April 18  60 

S.  A.  Ashe,  Postmaster,  stamps 150  00 

6  P.    M.    Wilson,  Secretary,  sampling   and    resampling 
fertilizers , 25  00 

8  T.  H.  Briggs  &  Sons,  scales  for  farm  and  glass... 16  45 

11  Jones  &  Powell,  two  tons  coal 17  00 

13  Julius  Lewis  &  Co.,  hardware  (itemized  statement  filed)  31  31 

15  Lieut.  Francis  Winslow,  oyster  survey  (itemized  state- 

ment filed) 200  00 

27  Eimer   &   Amend,    bleaching  powder,   &c.   (statement 

filed) 9  95 

31  Alex.  A.  Julian,  expenses  for  lithological  work „  500  00 

Raleigh  Gaslight  Company,  gas  for  May.  15  20 

Southern  Express  Company,  transportation 4  50 

T.  C.  Harris,  salary  for  May 75  00 

Wm.  Whitaker,  wages  for  May 25  00 

James  Higgs,  wages  for  May 15  00 

AGENT   IMMIGRATION. 

May       1  S.  A.  Ashe,  Postmaster,  P.  O.  box  rent 1  50 

S.  A.  Ashe,  Postmaster,  stamps  and  postal  cards 25  00 

Jno.  T.  Patrick,  Agent,  salary  for  April 125  00 

W.  J.  Newsom,  salary  for  April 30  00 

31  J.  T.  Patrick,  Agent,  salary  for  May 125  00 

W.  J.  Newsom,  salary  for  May 30  00. 

EXPERIMENT   STATION. 

June      1  Milton  Whitney,  salary  for  May 83  33 

Henry  J.  Green,  scientific  instruments 53  30 

Scoville  Manufacturing  Co.,  scientific  instruments.. 12  38 

7  W.  C.  McMackin,  May,  board  for  horse 15  00 

W.  A.  Withers,  incidentals  (itemized  statement  filed)...  35  00 

8  Julius  Lewis  &  Co.,  hardware  (itemized  statement  filed)  14  56 

9  Jones  &  Powell,  grain,  &c,  (itemized  statement  filed)...  38  89 
11  Milton  Whitney,  farm  supplies  and  contingencies 37  96 

16  Milton  Whitney,  wages  to  farmhands 50  00 

18  Ellington,  Royster  &  Co.,  6  well  rims 7  50 

4 


50  EXPENDITURES. 

1886. 

June    25  Milton  Whitney,  erecting  wind-mill,  &c $  57  42 

30  Chas.  W.  Dabney,  Jr.,  salary  for  June 208  33 

B.  von  Herff,  salary  for  June 83  33 

H.  B.  Battle,  salary  for  June 83  33 

F.  B.  Dancy,  salary  for  June 83  33 

Milton  Whitney,  salary  for  June.... 83  33 

Jesse  Turner,  w,ages  for  June  25  00 

commissioner's  office. 

June    11  P.  M.  Wilson,  Secretary,  part  salary  for  June 50  00 

30  M.  McGehee,  Com'r,  salary  for  June 166  66 

P.  M.  Wilson,  Secretary,  balance  salary  for  June 50  00 

T.  N.  Richardson,  balance  salary  for  May 11  66 

John  Stanford,  wages  for  June 25  00 

3  P.  M.  Wilson,  Sec,  lines   made  by  S.  G.  Worth,  Supt. 

Fisheries,  and  presented  after  his  resignation 11  93 

7  J.  A.  Lineback,  Treas.,  one-half  Board  appropriation 

to  State   Horticultural    Society   (itemized  statement 

filed) 250  00 

8  S.  A.  Ashe,  P.   M.,  foreign  money  order  to   payvbook 

account 29  41 

9  Jones  &  Powell,  one  ton  coal 8  50 

10  P.  M.  Wilson,  Sec,  carriage  hire  for  Board  of  Directors  6  70 
N.  C.  Car  Co.,  material  and  labor  (itemized  bill) 29  45 

11  Lieut.  Francis  Winslow,  oyster  survey    (itemized  bill 

filed) .-.  150  00 

12  S.  A.  Ashe,  P.  M.,  postage  for  Bulletin   part  of  three 

months 22  49 

16  W.  M.  Carter,  repairs  in  Ag.  Building 2  05 

26  E.  M.  Uzzell,  paper 1 4139 

30  Thos.  C.  Harris,  salary  for  June 75  00 

Wm.  Whitaker,  wages  for  June 25  00 

James  Higgs,  wages  for  Junes 15  00 

AGENT   IMMIGRATION. 

June    30  W.  J.  Newsom,  salary  for  June 30  00 

S.  A.  Ashe,  P.  M.,  stamps 9  00 

S.  A.  Ashe,  P.  M.,  stamps 8  76 

S.  A.  Ashe,  P.  M.,  stamps 16  00 

J.  T.  Patrick,  Agt.,  salary  for  June 125  00 

J.  T.  Patrick,  Agt.,  sundries  (itemized  statement  filed)  6  24 
J.  T.  Patrick,  Agt.,  advertising,  stationery,  &c  (itemized 

statement  filed)  107  88 

John  T.  Patrick,  Agt.,  sundry  expenses  (itemized  state- 
ment filed) 22  50 


EXPENDITURES.  51 

1886. 
June    30  John  T.  Patrick,  Agt.,  sundry  expenses  (itemized  state- 
ment filed) $  7.00 

John    T.   Patrick,   Agt.,  amount    paid   W.  J.  Newsom 

(refunded) 6  00 

EXPERIMENT    STATION. 

July       3  W.  A.  Withers,  salary  for  June 60  00 

7  John  S.  Pescud,  chloroform  for  Station  3  30 

17  Thos.  8.  Stevenson,  repairs  to  force  pump,   &c.  (items 

filed) 30  00 

Thos.  S.  Stevenson,  195  feet  water  pipe 19  50 

Milton  Whitney,  wages  to  farm  labor 25  00 

21  Arthur   Winslow,  for  location   of  farm   buildings,  and 

range  posts,  surveying  farm  and  farm  roads 55  00 

22  Eimer  &  Amend,  chemicals,  reagents,  &c,  (items  filed)  49  92 
24  W.  C.  McMackin,  board  of  horse  for  June  and   hire  of 

horse  and  buggy  (items  filed) 29  50 

Milton  Whitney,  wages  for  labor  ,  ..  50  00 

"          farm  supplies  (items  filed) 50  00 

27  Goodwin  &  Hiss,  corner  stone  lettered 13  00 

30  Chas.  W.  Dabney,  Jr.,  express,  freight,  &c.  (items  filed)  35  00 

J.  M.  Thomason,  plants  for  farm  15  00 

Jones  &  Powell,  corn,  oats,  forage,  &c , 18  67 

31  N.  C.  Phosphate  Co.,  4  tons  lime  phosphate,  @  $8  32  00 

Clarence  Busbee,  services  in  July 18  75 

B.  von  HerfT,  salary  for  July  83  33 

H.  B.  Battle,  salary  for  July 83  33 

F.  B.  Dancy,  salary  for  July 83  33 

C.  W.  Dabney,  Jr.,  salary  for  July    208  33 

Jesse  Turner,  wages  for  July 25  00 

commissioner's  office. 

July       9  P.  M.  Wilson,  Secretary,  part  salary  for  July  50  00 

27  S.  A.  Ashe,  P.  M.,  stamps  and  box  rent 8  00 

31   M.  McGehee,  Commissioner,  salary  for  July.. 166  66 

P.  M.  Wilson,  Secretary,  balance  on  salary  for  July 50  00 

John  Stanford,  wages  for  July 25  00 

BOARD   OF    AGRICULTURE. 

July       2  Raleigh  Gaslight  Co.,  gas  for  June 32  20 

7  Southern  Express  Company,  transportation  2  40 

10  S.  M.  Parish  &  Son,  glass  and  glazing 135 

17   E.  M.  Uzzell,  paper  and  drayage 39  24 


52  EXPENDITURES. 

1886. 

July    21  P.  M.  Wilson,  Secretary,  sundries  (items  filed) $  40  00 

23  A.  G.  Brooks,  attending  meeting  Board 19  00 

Matt.  Moore,             "             "             "     20  30 

W.R.Williams,      "           k"             "     , 29  00 

John  Robinson,         "             "             "     25  40 

C.D.Smith,              "             "             "     48  00 

K.  P.  Battle,             "             "             "     16  40 

W.  G.  Upcburch,     "             "             " 12  00 

A.  Leazar,                 "             "             "     29  80 

R.W.Wharton,      "             "             "     32  80 

Azariah  Graves,      "             "             " ,  24  00 

W.F.Green,            "             "             " 15  10 

29  Battle  &  Mordecai,  opinion   about  subscription  of  city 

of  Raleigh  for  Industrial  School, 25  00 

30  Jones  &  Powell,  1  ton  coal 7  50 

31  Raleigh  Gaslight  Company,  gas 9  40 

S.  A.  Ashe,  P.  M.,  postage  on  Bulletin  10  80 

Wm.  Whitaker,  wages  for  July  25  00 

S.    Dunston,    whitewashing   in    Agricultural    Building 

(statement  filed) 15  50 

T.  C.  Harris,  salary  for  July "...  75  00 

Jas.  Higgs,  wages  for  July 15  00 

AGENT   IMMIGRATION. 

July     30  W.  J.  Newsom,  salary  for  July :  30  00 

S.  A.  Ashe,  Postmaster,  stamps 21  00 

S.  A.  Ashe,  Postmaster,  stamps 25  00 

S.  A.  Ashe,  Postmaster,  postoffice  box  rent 1  50 

John  T.  Patrick,  Agent,  hotel  fare  at  Newbern 4  50 

John  T.  Patrick,  Agent,  salary  for  July 125  00 

EXPERIMENT   STATION. 

Aug.      2  Milton  Whitney,  Superintendent,  salary  for  July.... 83  33 

7  W.  C.  McMackin,  horse  board  and  buggy  hire 12  50 

16  WT.  A.  Withers,  salary  for  July 60  00 

21  Milton  Whitney,  Superintendent,  wages  to  farm  hands.  50  00 

31    W.  A.  Withers,  salary  for  August 60  00 

Clarence  Busbee,  salary  for  August ..  20  00 

Jesse  Turner,  wages  for  August ; 25  00 

Jones  &  Powell,  corn,  oats  and  forage  (items  filed) 18  30 

Julius  Lewis  &  Co.,  hardware  for  farm 11  93 


EXPENDITUKES. 


commissioner's  office. 


1886. 

Aug.    17  M.  McGehee,  Commissioner,  part  salary  for  August $  50  00 

31  John  Stanford,  wages  for  August 25  00 

P.  M.  Wilson,  Secretary,  salary  for  August. 100  00 

M.  McGehee,  Commissioner,  balance  salary  for  August,  116  66 

S.  A.  Ashe,  Postmaster,  stamps 10  00 

BOARD   OF   AGRICULTURE. 

Aug.      2  Lieut.  Francis  Winslow,  oyster  survey  (items  filed) 200  00 

8  J.  C.  S.  Lumsden,  sundries  (items  filed) 7  50 

10  Samuel  A.  Miller,  bill  posting  (items  filed) 3  50 

Edwards,  Broughton  &  Co.,  posters  (items  filed) 10  00 

11  J.  C.  Brewster  &  Co.,  window  awnings  (items  filed) 52  50 

12  J.    A.    Lineback,    Treasurer,   premiums    Horticultural 

Society  (receipts  filed) 212  50 

14  E.  M.  Uzzell,  paper  for  Bulletin 39  24 

17  So.  Bell  T.  &.  T.  Co.,  rental  of  two  telephones  one  year..  120  00 

24  J.  A.  Holmes,  clerical  services  (statement  filed) 56  00 

26  John  Robinson,  meeting  finance  committee 17  40 

A.  Leazar,  meeting  finance  committee 24  70 

31  T.  C.  Harris,  salary  for  August 75  00 

Wm.  Whitaker,  wages  for  August  25  00 

James  Higgs,  wages  for  August 15  00 

AGENT   IMMIGRATION. 

Aug.    31   W.  J.  Newsom,  salary  for  August 30  00 

J.  T.  Patrick,  Agent,  salary  for  August 125  00 

EXPERIMENT   STATION. 

Sept.      1   Milton   Whitney,  Superintendent,  fertilizers,  seed,  &c. 

(items  filed) ft 30  00 

Milton  Whitney,  Superintendent,  salary  for  August 83  34 

2  H.  B.  Battle,  salary  for  August 83  34 

B.  von  Herff,  salary  for  August 83  34 

W.  C.  McMackin,  board  of  liprse  for  August 15  00 

Dr.  C.  W.  Dabney,  Jr.,  salary  for  August 208  34 

14  Eimer  &  Amend,  chemicals  and  reagents  (items  filed)..  46  85 

16  F.  B.  Dancy,  salary  for  August 83  34 

Milton  Whitney,  wages  to  farm  labor 50  00 

21  W.  A.  Withers,  incidentals  (statement  filed) 35  00 

22  A.  P.  Bryan,  Agent,  caligniph 30  00 

30  Charles  W.  Dabney,  Jr.,  salary  for  September 208  33 


54  EXPENDITURES. 

1886. 

Sept.    30  F.  B.  Dancy,  salary  for  September $  83  33 

W.  A.  Withers,  salary  for  September 60  00 

Jesse  Turner,  wages  for  September ...  25  00 

B.  von  HerfF,  salary  for  September 83  33 

H.  B.  Battle,  salary  for  September 83  33 

Milton  Whitney,  salary  for  September 83  33 

Milton  Whitney,  wages  to  farm  laborers 100  00 

commissioner's  office. 

Sept.    30  M.  McGehee,  Com'r,  salary  for  September 166  66 

P.  M.  Wilson,  Secretary,  salary  for  September 100  00 

John  Stanford,  wages  for  September 25  00 

BOARD    OF   AGRICULTURE. 

Sept.      1  Raleigh  Gaslight  Company,  gas  for  July 14  60 

4  J.  C.  Birdsong,  sundry  copying  (statement  filed) 9  00 

E.  M.  Uzzell,  paper  for  Bulletin . 43  18 

18  Allen  &  Cram,  repairs  to  steam  pump .....  4  55 

30  T.  C.  Harris,  salary  for  September 75  00 

Wm.  Whitaker,  wages  for  September 25  00 

Jas.  Higgs,  wages  for  September '..  15  00 

AGENT   IMMIGRATION. 

Sept.    10  A.  P.  Bryan,  Agent,  type-writer,  C.  O.  D.,  and  express 

charges 58  95 

EXPERIMENT   STATION. 

Oct.         1  Clarence  Busbee,  salary  for  September 20  00 

Eimer  &  Amend,  apparatus  and  reagents 13  71 

Jones  &  Powell,  feed  and  farm  supplies  (items  filed)....  17  27 

2  T.  B.  Yancey,  repairs  to  wagon  (items  filed).. 5  85 

Ellington,   Royster  &  Co.,   completion  of  barn,   plant 

house,  fixtures,  &c.  (items  filed) 267  49 

W.  C.  McMackin,  board  of  horse 15  00 

W.  A.  Withers,  sundry  expenses  (statement  filed) 20  00 

4  Williamson  &  Upchurch,  farm  supplies  (statement  filed)  50  93 
Williamson  &  Upchurch,  fertilizers,  seed,  &c.   (state- 
ment filed) 38  00 

9  S.  V.  House,  painting  at  farm  (statement  filed) 34  00 

16  Wm.  Simpson,  sundries  (statement  filed) 115 

26  C.  S.  Allen,  Agt.,  freight  (statement  filed) 17  42 


EXPENDITURES.  55 


COMMISSIONERS    OFFICE. 

1886. 

Oct.      18  P.  M.  Wilson,  Secretary,  part  salary  for  October $  50  00 

M.  McGehee,  Com'r,  part  salary  for  October 66  66 

19  Geo.  S.  Terrell,  collecting  fertilizer  samples 75  00 

22  S.  A.  Ashe,  P.  M.,  stamps 5  00 

BOARD   OF   AGRICULTURE. 

Oct.        1  S.  A.  Ashe,  P.  M.,  postage  and  box  rent 11  32 

2  W.  F.  Green,  meeting  of  Ex.  Com 18  20 

W.  C.  McMackin,  horse  and  buggy  hire  2  50 

11  Lieut.  Francis  Winslovv,  oyster  survey  (statement  filed)  200  00 

14  Raleigh  Gaslight  Co.,  gas  for  September 10  00 

Raleigh  Gaslight  Co.,  gas  for  September 9  00 

15  E.  M.  Uzzell,  paper  for  Bulletin 41  39 

Phil.  H.  Andrews  &  Co.,  30  tons  of  coal 191  25 

16  T.  C.  Harris,  labor  preparing  exhibit  (statement  filed).  8  81 
25  T.  C.   Harris,  labor  preparing  exhibit,  &c.   (statement 

filed) 15  17 

29  C.    D.    Smith,  attending  meeting  of  Board 48  00 

A.G.Brooks,             "                "                "     15  00 

W.F.Green,             "                 "                "     7  10 

R.  W.  Wharton,        "                 "                 "     28  80 

30  Azariah  Graves,        "                 "                 "     12  00 

John  Robinson,         "                 "                 "     13  40 

A.  M.  McPheeters,  expenses  Bureau  Information  (state- 
ment filed) 50  00 

T.  C.  Harris,  exhibit  at  State  Fair  (statement  filed) 9  00 

AGENT   IMMIGRATION. 

Oct.        1  S.  A.  Ashe,  P.  M.,  stamps 8  39 

S.  A.  Ashe,  P.  M.,  stamps 40  00 

Jno.  T.  Patrick,  Agent,  salary  for  September 125  00 

Jno.  T.  Patrick,  Agent,  sundries  (statement  filed) 40  22 

Jno.  T.  Patrick,  Agent,  sundries  (statement  filed) 28  30 

Jno.  T.  Patrick,  Agent,  sundries  (statement  filed) 6  61 

Jno.   T.  Patrick,    Agent,    advertising,  &c,    (statement 

filed)  ". 38  45 

J.  W.  Denmark  &  Co.,  stationery,  &c.  (statement  filed)  3  75 

W.  J.  Newsom,  salary  for  September 30  00 

Edwards,  Broughton  &  Co.,  stationery 3  15 

R.  S.  Ricks,  work  in  office 1  50 

B.  A.  Goodridge,  stationery  (Settlers'  Convention) 14  00 

.               Josephus  Daniels,  300  copies  Chronicle... 3  00 
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Oct.        1  B.  A.  Goodridge,  stationery  (Settlers'  Convention) $  4  00 

Jno.  T.  Patrick,  Agent,   expenses  Settlers'  Convention 

(statement  filed) 64  02 

EXPERIMENT   STATION. 

Nov.       1  W.  A.  Withers,  incidentals  (statement  filed)  35  00 

W.  A.  Withers,  salary  for  October 60  00 

F.  B.  Dancy,  salary  for  October 83  34 

H.  B.  Battle,  salary  for  October 83  34 

B.  von  Herri;  salary  for  October 83  34 

Jesse  Turner,  wages  for  October 25  00 

2  Clarence  Busbee,  salary  for  October 20  00 

Milton  Whitney,  Snpt,  wages  paid  farm  laborers 50  00 

Milton  Whitney,  Supt.,  salary  for  October 83  34 

Milton  Whitney,  Snpt.,  farm  expenses,  supplies,  &c 50  00 

Jones  &  Powell,  oats,  farm  supplies,  &c 20  31 

Julius   Lewis  &  Co.,  implements,  &c,  for  farm  (state- 
ment filed) ; 1177 

2  Chas.  W.  Dabney,  Jr.;  salary  for  October *. 208  34 

4  Julius  Lewis  &  Co.,  hardware  for  plant  house 6  45 

W.  O.  Bailey,  weather  service  (statement  filed) 26  50 

Williamson    &    Upchurch,    farm    supplies    (statement 

(filed) 116  34 

5  S.  A.  Ashe,  P.  M.,  stamps.... 30  00 

Agar,  Hamblin  &  Co.,  stationery  for  Station ;  14  75 

6  Eimer  &  Amend,  apparatus  and  reagents 40  13 

Eimer  &  Amend,  apparatus  and  reagents 13  70 

W.  C.  McMackin,  board  for  horse,  October 15  00 

Julius  Lewis  &  Co.,  hardware,  plant  house,  barn,  &c...  19  50 

13  Holbrook  Bros,  hardware,  plant  house,  barn,  &c 90  18 

22  Syracuse  Chilled  Plow  Co.,  implements  and  instruments 

for  form 9  60 

Wright  Land  Level  Co.,  implements  and  instruments  for 

farm 8  00 

24  Milton  Whitney,  Supt.,  wages  to  farm  laborers 50  00 

commissioner's  office. 

Nov.      1  M.  McGehee,  Com'r,  balance  salary  for  October 100  00 

P.  M.  Wilson,  Sec,  balance  salary  for  October 50  00 

John  Stanford,  wages  for  October 25  00 

A.  P.  Bryan,  Agt.,  Express  charges 1  15 

6  Geo.  N.  Rider,  Annual  Cyclopoedia 6  00 

P.  M.  Wilson,  Sec,  part  salary  for  November 50  60 

23  Geo.  S.  Terrell,  inspecting  fertilizers,  salary 50  00 
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Nov.  23f*Geo.  S.  Terrell,  inspecting  fertilizers,  expenses  in  samp- 
ling  $      30  00 

S,  A.  Ashe,  P.  M.,  stamps 25  00 

BOARD    OF    AGRICULTURE. 

Nov.       1  T.  C.  Harris,  salary  for  October 75  00 

James  Higgs,  wages  for  October 15  00 

Wm.  Whitaker.  wages  for  October 25  00 

2  Chas.  W.  Dabney,  Jr.,  3  analyses  of  viscera  (statement 

filed) 150  00 

3  Dr.  Matt.  Moore,  attending  meeting  Board 16  20 

5  Burwell  Blanton,  "  "  "       35  80 

6  P.  M.  Hale,  electrotype  plates  of  Woods  and  Timbers 

and  Coal  and  Iron  Counties  of  North   Carolina,  and 

about  400  hound  copies  of  these  books 250  00 

Julius  Lewis  &   Co.,  18,928  feet  tin   roof,  &c,,   (state- 
ment filed) 854  61 

D.    W.    Bain,   Stale   Treasurer,    amount    refunded   for 

printing  (statement  filed) 2,066  77 

8  Battle  &  Mordecai,  fee  for  examining  title,   &c.   (state- 
ment filed) 20  00 

13  E.  M.  Uzzell,  paper  for  Bulletin 71  83 

16  Lt.  Francis  Winslow,  oyster  survey  (statement  filed)....      200  00 

17  Jno.  Nichols,  Secretary  and  Treasurer,  amount  appro- 

priated by  Board  for  premiums  to  be  paid  through  the 
Agricultural  Society,  under  section  2199  of  The  Code 

(itemized  statement  filed 1.500  00 

20  W.  O.  Bailey,  weather  service  (statement  filed) 28  10 

27  Chas.  W.  Dabney,  Jr.,  weather  service  (statement  filed)        43  14 
30  D.    W.   Bain,  State  Treasurer,    amount    refunded    for 

printing  (statement  filed) 298  17 

AGENT   IMMIGRATION. 

Nov.      2  J.  T.  Patrick,  Agent,  salary  for  October 125  00 

W.  J.  Newsom,  salary  for  October  30  00 
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BIENNIAL    REPORT 


OF    THE 


Director  of  the  Agricultural  Experiment  Station, 

FOR  THE  TWO  YEARS  ENDING  JANUARY  1,  1887. 


To  His  Excellency,  Alfred  M.  Scales, 

Governor  of  North  Carolina,  ex-officio  Chairman 

of  the  Board  of  Agriculture  : 

Sir  :  In  response  to  your  request,  I  have  the  honor  to  sub- 
mit the  following  report  of  the  operations  of  the  Agricultural 
Experiment  Station,  during  the  two  years  ending  January  the 
1st,  1887. 

POISON   ANALYSES   AT   THE   STATION. 

The  General  Assembly  of  1885  made  but  one  change  in 
the  requirements  made  of  this  office,  and  this  was  in  the 
nature  of  an  addition  to  its  duties.  This  addition  is  con- 
tained in  Chapter  335,  Laws  of  1885,  and  required  the 
"Chemist  of  the  State  Department  of  Agriculture"  to  make 
analyses  of  viscera,  etc.,  "  whenever,  at  the  Coroner's  inquest 
held  over  the  dead  body  of  any  person,  it  shall  be  ascertained, 
on  the-  opinion  of  the  County  Superintendent  of  Health,  or 
physician  who  may  be  employed  as  an  expert  in  the  investi- 
gation of  the  cause  of  the  death  of  the  deceased  person,  that 
the  said  person  came  to  his  or  her  death  by  any  such  poison, 
as  in  the  opinion  of  such  Superintendent  of  Health,  or  other 
physician,  as  may  be  employed  as  aforesaid,  is  susceptible  of 
an  analysis."  This  Act  caused  us  to  lose  a  great  deal  of 
valuable  time  during  the  past  two  years,  all  to  no  purpose 
whatever,  as  we  shall  show.  Permit  me  to  call  your  attention 
to  some  of  the  effects  of  this  Act. 
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1.  It  requires  the  Department  of  Agriculture  to  provide  a 
certain  class  of  expert  testimony  for  the  counties,  to  be  used 
in  prosecuting  their  criminal  cases,  and  thus  violates  that 
ancient  principle  of  our  form  of  government,  which  requires 
that  each  county  shall  pay  all  the  expenses  of  prosecuting  its 
own  criminals. 

2.  It  diverts  a  portion  of  the  agricultural  fund  from  its 
original  and  proper  uses.  To  do  this  for  the  purpose  of  help- 
ing the  counties  prosecute  their  criminals,  is  certainly  a  new 
thing  in  our  Constitution  and  laws. 

The  Constitution  (Article  3,  Section  17)  says:  "The  Gen- 
eral Assembly  shall  establish  a  Department  of  Agriculture, 
Immigration  and  Statistics,  under  such  regulations  as  best 
promote  the  agricultural  interests  of  the  State/'  etc.  This 
the  General  Assembly  of  1877  did,  and  along  with  other 
agencies  they  established  an  Agricultural  Experiment  Station ? 
and  required  that  the  chief  of  this  Station  should  be  "an 
analyst  skilled  in  agricultural  chemistry "  (The  Code,  Section 
2196).  It  further  says:  "His  salary  shall  be  paid  out  of  the 
funds  of  the  Department  of  Agriculture."  Section  2208 
says:  "All  moneys  arising  from  the  tax  on  licenses  shall  be 
kept  on  a  separate  account  by  the  Treasurer,  as  a  fund  for  the 
exclusive  use  and  benefit  of  the  Department  of  Agriculture." 

It  cannot  be  believed  that  the  Assembly  of  1885  had  any 
idea  of  the  extent  to  which  this  special  tax  upon  an  agricul- 
tural commodity  was  to  be  diverted  from  these  uses  and  wasted 
under  this  Act,  in  connection  with  criminal  prosecutions  in  the 
counties,  or  how  utterly  worthless  the  Act  was  to  accomplish 
the  ends  aimed  at. 

The  agricultural  fund,  or  what  is  the  same  thing,  the  men 
and  material  paid  for  by  it  and  designed  to  be  used  in  analy- 
sing fertilizers,  composts,  soils,  etc.,  for  North  Carolina  far- 
mers, has  been  used  under  this  Act,  and  by  virtue  of  its  com- 
mand, to  the  amount  of  eighteen  hundred  and  fifty  dollars 
during  the  past  two  years.  This  has. been  done  to  the  detri- 
ment of  the  regular  work  of  the  Experiment  Station  ;  it  has 
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delayed  the  work  of  the  farmers,  and,  in  some  cases,  has 
caused  dissatisfaction  and  even  hardship  among  those  entitled 
by  law  and  established  custom  to  the  aid  of  the  Station. 
And  the  remarkable  part  of  it  is,  that  this  expenditure  of  the 
agricultural  fund  under  this  act  has  been  to  no  purpose, 
even  for  the  ends  expected  to  be  reached.  It  cost  the  agri- 
cultural fund  eighteen  hundred  and  fifty  dollars  to  investi- 
gate seven  cases  of  suspected  poisoning  and  make  five  an- 
alyses of  viscera,  besides  the  loss  of  time  and  the  dissatisfac- 
tion and  disappointment  of  farmers  and  others  entitled  to  the 
aid  of  the  Station.  But  so  useless  were* the  analyses  of  the 
material,  sent  up  under  these  circumstances,  that  there  was 
no  prosecution  in  six  cases  out  of  seven,  and  in  the  seventh 
the  result  showed  that  the  analysis  was  entirely  unnecessary 
to  establish  the  innocence  of  the  accused  persons. 

This  memorandum  record  of  the  cases  in  which  the  Chem- 
ist was  called  in,  will  show  this. 

MEMORANDA — POISON   CASES   EXAMINED    1885-'86. 

I.  Stomach  and  contents  of  the  late  Slade  Carter,  of  Hyde  county  ;  died 

suddenly,  July ,  1885.     By  Express — Dr.  R.  N.   Cartwright,  coroner;  Dr. 

J.  A.  Mann,  expert.  The  Coroner  and  expert  physician  say  in  their  report: 
"We  stated  to  The  jury  that  we  found  no  indications  of  poison,  but  they 
insisted  that  we  should  send  you  the  stomach."  The  wife  of  the  deceased 
was  accused  of  poisoning  him.  Submitted  to  Attorney  General  whether  the 
Chemist  ought  to  analyze  in  this  case.  In  his  opinion,  the  Chemist  had  to 
do  it,  under  the  above  Act,  because  the  Coroner  formally  requested  it-  Abso- 
lutely nothing  of  a  poisonous  nature  was  found. 

II.  Stomach  and  part  of  heart,  liver  and  intestines  of  the  late  Nathan 
Cheek,  colored,  aged  70  years  and  upward-.  By  Express.  Died  suddenly, 
and  his  wife  was  accused  of  poisoning  him.  Coroner's  jury  found  that  "he 
died  of  poisoning  at  the"  hands  of  his  wife."  Examined  for  all  poisons  and 
none  found. 

III.  Stomach  of  the  late  Mrs.  Vick,  of  Halifax  county  Sent  by  physician 
employed  by  the  Coroner,  who  writes  that  "it  was  not  the  opinion  of  the  expert 
that  the  woman  came  to  her  death  by  poison.  The  jury  of  inquest  suspected 
that  she  was  poisoned,  and  insisted  on  the  stomach  being  removed  and  for- 
warded to  you  for  analysis;  but  there  were  no  sufficient  grounds."  Not  sealed 
in  the  presence  of  any  other  physician,  as  required  by  the  law.  In  accordance 
with  the  advice  of  the  Attorny  General,  the  case  was  dismissed. 

IV.  Stomach  and  contents,  of  Clabe  Cooper,  colored,  who  died  suddenly 
after  a  drunken  debauch.  Post  mortem  by  order  of  the  Solicitor;  no  Coroner 
present,  and  no  evidence  suggesting  poisoning.  Dismissed  for  same  reasons 
as  last,  and  others. 
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V.  Stomach  and  contents,  of  Wm.  Lawrence,  of  Orange  county.  Died  with 
distinct  symptoms  and  appearances  of  strychnia  poisoning.  All  physicians 
agreed  to  this.  Testimony  that  he  had  attempted  to  commit  suicide  by  taking 
poison — that  he  took  a  powder  before  he  was  taken  sick,  etc.  Wife  and  man 
accused.  Analyzed  and  found  small  amount  of  strychnia.  It  appeared  that 
the  Chemist's  evidence  was  not  needed  to  prove  death  by  strychnia.  Accused 
acquitted  promptly. 

VI.  Contents  of  stomach  and  bowels  of  Alonzo  Paine,  colored  "Indian 
doctor,"  from  Bertie  county.  Died  suddenly  with  convulsions  after  taking 
quinine,  beer,  morphine  (hj'podermically),  chloralhydrate,  and,  probabby,. 
mustard.  Wife  and  accomplice  accused  without  any  evidence.  The  Cor- 
oner and  expert  thought  he  had  tetanic  spasm,  indicating  strychnia.  The 
contents,  described,  were  in  an  advanced  stage  of  decomposition.  Analyzed 
arid  found  nothing. 

VII.  Stomach  of  a  four  months  old  colored  child,  from  New  Hanover 
county.  Laudanum  supposed  to  have  been  administered  by  a  fourteen  or 
fifteen-years-old  colored  girl,  to  keep  the  child  quiet,  while  the  mother  was  at 
church.  A  physician  made  the  post  mortem,  at  the  request  of  the  Coroner  (not 
present),  and  sent  the  stomach  to  the  Chemist.  Received  in  an  advanced 
stage  of  decomposition.    Nothing  found. 

There  is  absolutely  nothing  to  show  that  a  single  one  of 
these  cases  needed  to  be  chemically  analyzed  at  such  an  ex- 
pense of  time  and  means,  and  at  such  sacrifice  of  other  work 
as  was  necessary  in  five  cases  out  of  seven. 

During  the  two  years,  the  Chemist  had  to  devote  twenty- 
four  weeks,  or  six  months,  one-fourth  of  his  whole  time,  to- 
examining  these  "supposed"  poison  cases. 

As  the  chemical  analysis  costs  the  county  nothing,  and  the 
endorsement  of  only  one  man  is  required  in  order  to  send  the 
case  to  the  Chemist,  this  law  acts  as  a  premium  upon  sus- 
picion and  an  encouragement  to  the  superstitious  and  ignorant 
to  bring  these  grave  charges,  generally  against  those  nearest 
related  to  the  deceased — charges  which,  from  their  very  nature, 
are  most  difficult  to  be  refuted  and  most  destructive  of  the 
good  name  of  those  usually  falsely  accused. 

This  is  the  practical  modus  operandi  of  such  cases  : — A  man 
dies  suddenly.  An  ignorant  or  malicious  person  suggests 
poisoning  as  the  cause. 

The  jury  regard  themselves  as  powerless  to  declare  that  he 
did  not  die  of  poisoning.  It  costs  the  county  nothing,  and 
they  demand  that  the  Chemist  make  an  analysis  to  satisfy 
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the  neighborhood  gossip.  The  body  is  exhumed,  the  doctor 
yields  to  what  appears  to  be  the  will  of  the  neighborhood^ 
and  removes  the  viscera  after  thev  are  in  an  advanced  state  of 
decomposition,  and  sends  them  by  express  to  the  Chemist. 

Immediately  all  the  more  important  State  work  at  the  Sta- 
tion which  all  farmers  are  more  or  less  interested  in,  must 
stop,  and  the  time  of  the  chief  officer  of  the  Station  is  de- 
voted for  weeks  to  proving  that  the  base  suspicions  of  the 
ignorant  or  malicious  are  ungrounded.  Such  are  the  abuses 
of  this  system. 

The  Department  of  Agriculture  is  required  to  employ  a 
Chemist  "skilled  in  agricultural  chemistry."  This  kind  of 
skill  is  as  different  from  the  skill  of  the  toxicologist  as  it  well 
can  be.  The  two  occupations  are  utterly  inconsistent  and 
conflicting,  b'oth  from  the  business  and  the  professional  point 
of  view.  The  Chemist  of  the  Experiment  Station  is  charged 
with  many  important  duties.  He  analyzes,  or  supervises  the 
work  of  analyzing,  all  the  fertilizers,  chemicals,  composts  and 
marls,  etc.,  required  by  the  interest  of  the  farming  public, 
and  he  directs  the  Experiment  Farm  and  connected  Weather 
Station  and  State  Weather  Service.  So  extensive  have 
become  the  demands  made  upon  this  office  by  the  public  that 
the  Board  of  Agriculture  have  allowed  the  head  of  the  office 
five  educated  and  trained  assistants,  besides  attendants  and 
laborers,  to  execute  the  necessary  work.  The  Signal  Office 
U.  S.  A.  has  detailed  an  experienced  Signal  Officer,  in  addi- 
tion, to  assist  him.  The  Chemist  at  the  head  of  the  office  is 
made  responsible  for  the  work  and  expenses  of  all  these  men. 
Poison  analyses  require  the  person  who  would  perform  them 
to  seclude  himself  for  the  time  and  give  his  whole  time  and 
thought  to  the  subject,  which  often  requires  several  weeks  for 
its  completion.  It  is  perfectly  apparent,  therefore,  that  to 
require  one  man  to  perform  all  these  duties  satisfactorily,  is 
to  require  an  impossibility,  and  is  certain  to  result  in  a  bad 
work,  or  neglect  of  the  State's  interests  at  some  point. 

If  the  State  must  make  provision  for  such  analyses,  in 
properly  prepared  cases,  as  it  probably  should,  then  I  respect- 
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fully  suggest  to  your  Excellency  that  this  law  be  changed  so 
that  your  Excellency  may  appoint  a  specially  qualified  and 
trained  chemist  who  shall  hold  himself  at  all  times  ready  to 
perform  such  work,  and  who  shall  be  paid  by  the  counties,  as 
other  witnesses  are  paid,  a  moderate  fixed  sum  for  his  ser- 
vices. The  proper  provisions  should  be  made  for  preparing 
and  forwarding  with  due  care  the  viscera,  or  other  material,  in 
cases  adjudged  by  proper  authority  to  require  an  analysis.  If 
it  is  necessary  to  utilize  the  existing  laboratory  of  the  Depart- 
ment, it  might  be  ordered  that  the  said  chemist  should  have 
a  laboratory-room  and  other  facilities  in  the  building  of  the 
Department  of  Agriculture,  and  that  this  Department  might 
employ  and  pay  him  enough  to  retain  him,  when  toxicologi- 
<cal  work  did  not  require  his  attention,  so  that  he  would  always 
be  in  readiness  for  performing  this  work.  I  respectfully 
urge  you  to  so  recommend  to  the  Legislature,  to  the  end  that 
this  office  may  be  relieved  of  this,  at  present,  useless  and  de- 
structive business. 

EXPERIMENT    FARM. 

By  the  establishment  of  the  Experiment  Farm  the  Agri- 
cultural Experiment  Station  was  made  the  complete  institu- 
tion contemplated  by  the  law  organizing  it. 

This  institution  was  to  have  two  arms  or  agencies — first,  it 
is  to  be  a  bureau  to  control  fertilizers,  and  secondly,  it  is  to 
be  an  Agricultural  Experiment  Station  of  the  broadest  type. 
It  is  worth  while  to  quote  this  section  as  a  whole: 

"Sec.  2196.  Establishment  of  an  Agricultural  and  Ferti- 
lizer Control  Station ;  duties  of  the  Chemist. 

"The  Department  of  Agriculture  shall  establish  an  Agri- 
cultural Experiment  and  Fertilizer  Control  Station,  who 
shall  employ  an  analyst  skilled  in  agricultural  chemistry. 

"It  shall  be  the  duty  of  the  said  Chemist  to  analyze  such 
fertilizers  and  products  as  may  be  required  by  the  Depart- 
ment of  Agriculture,  and  to  aid  so  far  as  practicable  in  sup- 
pressing fraud  in  the  sale  of  commercial  fertilizers. 
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"  He  shall,  also,  under  the  directions  of  the  said  Depart- 
ment, carry  on  experiments  on  the  nutrition  and  growth  of 
plants,  with  a  view  to  ascertain  what  fertilizers  are  best  suited 
to  the  various  crops  of  the  State;  and  whether  other  crops 
may  not  be  advantageously  grown  on  its  soils,  and  shall  carry 
on  such  investigations  as  the  said  Department  may  direct. 
He  shall  make  regular  reports  to  the  said  Department  of  all 
analyses  and  experiments  made,  which  shall  be  furnished 
when  deemed  useful,  to  such  newspapers  as  will  publish  the 
same.  His  salary  shall  be  paid  out  of  the  funds  of  the  De- 
partment of  Agriculture.'7 

In  respect  to  the  law  establishing  it,  this  is  the  broadest 
institution  of  this  kind  in  this  country. 

In  each  biennial  report  to  the  Board  since  1880  the  Direc- 
tor has  quoted  this  law,  and  has  urged  the  immediate  estab- 
lishment of  the  Experiment  Farm  in  these  words  : 

"This  law  thus  distinctly  provides  for  practical  farm  ex- 
periments by  your  State  Chemist.  But  how  is  the  Chemist 
to  perform  his  duty?  At  present  he  has  no  effectual  means 
whatever,  of  doing  so.  We  believe  that  the  time  has  now 
arrived  when  this  work  can  and  ought  to  be  started.  Our 
other  arrangements  are  all  complete.  The  expenditures  upon 
the  agricultural  building  are  at  an  end.  Our  people  expect 
progress  of  us.  We  have  no  right  to  stand  back  from  any 
work  which  we  are  thus  authorized  to  do,  and  which  will 
tend  to  promote  the  progress  of  agriculture  in  the  State,  if 
the  means  are  at  hand  to  do  it." 

The  above  Section  of  The  Code  says :  "  The  Depart- 
ment of  Agriculture  shall  establish  an  Agricultural  Ex- 
periment and  Fertilizer  Control  Station,  and  shall  employ 
an  analyst,  skilled  in  agricultural  chemistry."  That  is, 
this  agency,  or  bureau,  which  was  to  be  established,  was 
to  have  two  general  purposes.  It  was  to  be  a  place  where 
scientific  experiments  having  a  direct,  practical  bearing  upon 
agriculture,  were  to  be  made.  This  purpose  is  more  fully 
elaborated  in  the  sentence,  "He  shall,  also,  under  the  direc- 
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tion  of  said  Department,  carry  on  experiments  on  the  nutri- 
tion and  growth  of  plants/7  etc. 

The  other  purpose  of  the  Station,  the  control  of  the  trade 
in  fertilizers,  is  further  defined  by  the  words,  "  It  shall  he  the 
duty  of  said  Chemist  to  analyze  such  fertilizers  and  products 
as  may  be  required  by  the  Department  of  Agriculture,  and 
to  aid,  as  far  as  practicable,  in  suppressing  fraud  in  the  sale 
of  commercial  fertilizers." 

The  second  purpose  has  been  accomplished  from  the  begin- 
ning of  the  Station's  existence.  The  first  one,  the  Department 
considered  itself  unprepared  to  accomplish  until  the  past  year. 
For  this  purpose,  land,  buildings  and  a  more  extensive  equip- 
ment were  required  than  the  Board  of  Agriculture  thought 
they  had  the  means  to  provide  before.  Other  matters,  sotne 
of  them  required  by  law,  and  some  suggested  by  the  needs  of 
the  hour,  such  as  the  exhibitions  at  the  great  international 
expositions;  premiums  for  our  home  agricultural  fairs;  the 
examination  and  surveys  of  deposits  of  useful  minerals,  as 
of  coal  and  phosphates;  the  propagation  and  the  introduction 
of  new  species  of  fish  ;  publishing  great  numbers  of  books 
and  maps  illustrative  of  the  State,  etc.,  absorbed  all  the  avail- 
able funds  of  the  Department. 

So  it  was  that  the  first  purpose  of  the  Station  had  to  remain 
unaccomplished  for  eight  years.  But  now,  this  purpose,  nec- 
essarily slow  of  accomplishment  even  when  started,  bids  fair 
to  be  attained  before  the  first  ten  years  of  the  existence  of  the 
Station  are  fully  spent. 

The  Experiment  Farm  is  located  northwest  of  Raleigh  one 
and  a  half  miles,  adjoining  the  State  fair  grounds.  The  State 
Agricultural  Society  gave  the  use  of  about  twenty-five  acres 
of  land,  and  the  Board  of  Agriculture  purchased  ten  acres 
additional  at  $50.00  per  acre. 

The  soil  is  in  many  respects  well  adapted  to  the  purposes 
of  experiment.  During  the  year  1886,  a  modest  start  has 
been  made.  The  experimental  ground. has  been  carefully  ex- 
amined, laid  off  and  drained,  and   roads  and  walks   made. 
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The  most  necessary  buildings  have  been  erected  on  the  land 
which  the  Board  owns.  The  year  has  been  chiefly  taken  up 
with  this  work  of  preparation.  By  the  aid  of  the  Peniten- 
tiary authorities  we  were  able  to  obtain  a  force  of  convicts  for 
a  short  time,  and  the  preliminary  work  of  grading  and  grub- 
bing was  done  rapidly  and  effectually.  The  Board  of  Agri- 
culture has  expressed  its  gratitude  to  the  Penitentiary  Board 
for  this  very  valuable  assistance. 

This  is  to  be  a  strictly  scientific  station,  not  a  "  model  farm." 
No  more  land  will  be  cultivated  than  is  necessary  for  obtain- 
ing accurate  results,  and  not  a  dollar  will  be  spent  for  mere 
ornament  or  show.  It  is  to  be  simply  a  field  laboratory. 
The  Station  will  have,  thus  a  chemical  laboratory  in  doors, 
at  the  Agricultural  Department  Building,  and  a  laboratory 
iu  the  plant  house  and  in  the  field  at  the  Experiment  Farm. 
In  the  chemical  laboratory  analyses  of  fertilizers,  soils,  marls, 
composts,  feeding-stuffs,  etc.,  will  be  made  as  heretofore.  In 
the  field  and  plant  house  laboratory  experiments  will  be 
made,  in  the  language  of  The  Code,  "on  the  nutrition  and 
growth  of  plants,  with  a  view  to  ascertain  what  fertilizers  are 
best  suited  to  the  various  crops  of  the  State,"  on  "  new  agri- 
cultural industries  adapted  to  the  various  climates  and  soils 
of  this  State,"  on  "the  subject  of  drainage  and  irrigation," 
on  "the  diseases  of  cattle  and  other  domestic  animals,"  "  relat- 
ing to  the  ravages  of  insects,  and  the  methods  of  their  abate- 
ment," and  "such  other  investigations  as  the  said  department 
may  direct."     (See  The  Code,  sections  2189  and  2195). 

The  whole  of  the  land  has  been  put  under  one  enclosure 
with  the  Fair  Grounds.  A  small  building,  to  contain  a  work 
room,  tool  room,  the  weather  station  and  a  glass  plant 
house,  has  been  built.  The  plant  house  is  of  the  most  im- 
proved pattern,  and  will  be  heated  and  ventilated  by  means 
of  the  best  appliances.  In  it  the  most  important  work  of 
the  Experiment  Farm  will  be  conducted.  A  suitable  neat 
cottage  has  been  built,  and  a  barn  and  stable  is  in  process  of 
erection. 
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The  Experiment  Farm  will,  by  the  next  Spring,  be  reason- 
ably well  equipped,  and  ready  for  real  work.  North  Caro- 
lina farmers  will  rejoice  at  this  step  of  progress,  and  it  is  to 
be  hoped  that  the  Station,  in  its  complete  form,  will  receive 
their  renewed  support  and  encouragement. 

THE    WEATHER   SERVICE. 

The  Board  of  Agriculture,  at  its  July  meeting,  resolved,  if 
the  facilities  could  be  obtained,  to  establish  a  fully  equipped 
Weather  Station  in  connection  with  the  Experiment  Station. 
They  found  that  a  great  deal  of  the  work  of  such  a  station 
was  being  done  at  the  farm  already,  and  that  the  full  duties 
of  a  Weather  Station  could  be  easily  discharged  by  its  exist- 
ing agencies  with  some  help,  which  it  was  expected  could  be 
obtained  from  the  Chief  Signal  Officer  of  the  Army.  » 

The  Commissioner  of  Agriculture  was  instructed  to  lay  the 
petition  of  the  Board  for  assistance  before  the  Chief  Signal 
Officer,  and  the  Director  of  the  Station  was  instructed  to 
organize  the  Weather  Station  as  soon  as  the  necessary  means 
were  obtained. 

General  W.  B.  Hazen,  the  Chief  Signal  Officer,  gave  a 
prompt  and  favorable  reply  to  the  petition  of  the  Board  and 
promised  them  the  assistance  of  an  experienced  weather  ob- 
server, the  equipment  of  one  full  Signal  Station,  with  a 
sufficient  supply  of  blanks,  forms,  &c. 

The  Weather  Station  started  operations  at  the  Experiment 
Farm  on  the  first  of  December.  The  meteorological  work, 
formerly  conducted  at  the  farm,  included  studies  of  the  air 
and  soil  temperatures,  the  moisture  in  the  soil  and  a  record  of 
sunshine.  To  this  has  now  been  added  the  regular  work  of 
a  full  Signal  Station. 

As  soon  as  it  was  ascertained  that  a  Weather  Station  could 
be  had  at  the  farm,  the  question  arose,  why  not  extend  the 
benefits  of  a  weather  service  to  all  portions  of  the  State,  or  to 
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as  many  of  its  people  as  can   be  reached  with   reasonable 
promptness  by  telegraph  and  by  mail  ? 

As  this  is  a  comparatively  new  enterprise,  some  explana- 
tions of  its  workings  and  results  will  be  in  place.  A  State 
weather  service  has  a  two-fold  duty : 

1st.  The  collection  of  accurate,  detailed  weather  statistics 
for  the  territory  of  a  State;  and  2d,  the  dissemination  of 
practical  information,  weather  "  indications,"  and  frost  or 
cold- wave  warnings. 

Success  in  the  profession  of  farming  is  more  dependent 
upon  the  weather  than  upon  anything  else.  Farmers  are,  as 
a  class,  more  interested  in  the  weather  than  any  other  men, 
and  forecasts  of  the  weather  for  24  or  48  hours  ahead  will 
determine  the  commonest  every-day  operations  on  the  farm. 

Besides  these  ordinary  benefits,  which  everybody  will  ap- 
preciate, North  Carolina  has  unusually  large  interests  in  crops 
which  frost  and  freezes  can  destroy,  and  which  may  be  saved 
if  only  a  half  a  day's  warning  of  cold  is  given.  Our  tobacco, 
truck  and  fruit  interests  have  been  frequently  damaged,  or 
destroyed  to  the  extent  of  from  one-fourth  to  one-half  of  the 
whole,  by  sudden  frosts  or  freezes,  of  which  our  farmers  had 
no  warnings. 

It  would  seem  eminently  appropriate  that  the  Agricultural 
Department  of  the  State  should  undertake  to  collect  these 
statistics  and  to  give  out  this  important  information.  Through 
the  Agency  of  the  Agricultural  Experiment  Station  the  De- 
partment has  undertaken  this  work,  and  intends  to  push  it 
just  as  far  as  the  facilities  of  communication  will  permit. 

Some  of  the  immediate  benefits  of  the  State  Weather  Ser- 
vice may  only  be  briefly  touched  upon  here. 

1.  It  will  bring  the  benefits  of  the  weather  "indications/' 
storm  warnings,  flood  warnings,  "farmers'  bulletins,"  etc.,  of 
the  United  States  Signal  Office,  to  bear  directly  upon  the  inter- 
ests and  daily  lives  of  a  great  many  of  our  people.  If  the  sys- 
tem is  carried  out,  as  we  desire  it  shall  be,  after  a  sufficient  time 
for  organization  and  experience,  it  will  bring  the  knowledge 
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of  an  expected  cold-wave,  for  example,  twelve  hours  in 
advance  of  the  cold-wave,  to  all  the  people  of  the  State  who 
are  within  six  hours  time,  by  the  ordinary  means  of  commu- 
nication, of  one  of  our  branch  signal  stations.  We  have 
already  31  State  Signal  Stations,  fully  equipped  with  flags, 
besides  two  U.  S.  Signal  Stations  (Wilmington  and  Charlotte) 
and  134  partially  equipped,  making  a  total  of  167  places  in 
this  State  which  now  receive  the  daily  and  special  weather 
warnings, 

We  desire  to  have  such  a  fully  equipped  signal  station  at 
all  telegraph  stations  six  miles  and  over  apart.  This  is  what 
we  are  striving  to  attain;  but  it  is  evident  that  it  will  take  a 
considerable  time  and  a  very  general  assistance  from  the  pub- 
lic at  large,  the  towns,  the  railroad  and  telegraph  companies, 
before  this  can  be  accomplished. 

At  present  all  the  railroads  in  the  State  are  co-operating 
with  the  State  in  the  extension  of  this  work.  The  man- 
agers and  superintendents  of  railroads  operating  in  North 
Carolina  were,  without  exception,  prompt  to  appreciate 
the  advantages  which  would  follow  to  their  lines  and  their 
patrons  from  the  distribution  and  publication  of  the  weather 
warnings.  The  railroad  lines  named  below  receive  the 
weather  and  temperature  and  cold-wave  warnings  from  our 
signal  service,  and  use  them  on  their  own  account,  and  for  the 
benefit  of  their  business.  Besides  the  general  benefits  to  traf- 
fic of  all  kinds  and  the  great,  though  indirect,  benefits  to  the 
railroads,  resulting  from  the  benefits  to  agriculture,  they  have 
found  the  warnings  of  material  advantage  in  shipping  per- 
ishable freight,  in  loading  flat  cars,  in  dispatching  their  trains, 
and  in  many  other  ways. 

For  their  intelligent  appreciation  of  this  matter,  and  for 
their  public  spirit  in  co-operating  with  us,  the  State  Weather 
Service  is  under  great  obligations  to  the  gentlemen  named 
below  in  connection  with  their  railroads: 

The  Seaboard  Air-Line  system,  comprising  the  Raleigh  & 
Gaston  division,  Raleigh  &  Augusta  division,  and  the  Caro- 
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lina  Central  division,  with  44  stations,  Major  John  C.  Winder, 
General  Manager;  the  Piedmont  Air-Line  system,  Mr.  E.  B. 
Thomas,  General  Manager,  Washington,  comprising  the  Rich- 
mond &  Danville  division,  with  15  stations,  Mr.  W.  H. 
Green,  Superintendent,  Richmond;  the  North  Carolina  divis- 
ion with  14  stations,  Col.  A.  B.  Andrews,  Superintendent, 
Raleigh;  the  Western  North  Carolina  division  with  25  sta- 
tions, Major  V.  E.  McBee,  Superintendent,  Asheville;  the 
Charlotte  &  Columbia  division,  four  stations,  Colonel  T.  R. 
Talcott,  Superintendent,  Columbia,  S.  C. ;  the  Atlanta  & 
Charlotte  Air-Line,  three  stations,  Colonel  Edmund  Berkeley, 
Superintendent,  Atlanta,  Ga. ;  the  Atlantic  &  North  Carolina 
Railroad  with  6  stations,  Mr.  Washington  Bryan,  President, 
Newbern,  N.  C. ;  the  Atlantic  Coast  Line  and  branches  with 
32  stations,  Mr.  H.  Walters,  General  Manager,  and  Mr.  J. 
R.  Kenly,  Superintendent  Transportation,  Wilmington,  N. 
C. ;  the  Cape  Fear  &  Yadkin  Valley  Railroad  with  16  sta- 
tions, Colonel  Julius  A.  Gray,  President,  and  Major  J.  W. 
Fry,  Superintendent,  Greensboro,  N.  C. ;  the  Norfolk  South- 
ern Railroad  with  3  stations,  Mr.  M.  K.  King,  President, 
Norfolk,  Va. ;  the  Tarboro,  Greenville  &  Washington  Tele- 
graph Company  with  2  stations,  Mr.  W.  E.  Fountain,  Man- 
ager, Tarboro. 

This  is  a  total  of  165  stations  in  North  Carolina  reached 
by  means  of  these  lines. 

2.  The  Weather  Service  will  be  the  means  of  securing  a 
much  better  knowledge  of  the  meteorology  of  our  State, 
which  will  be  valuable  in  more  ways  than  can  be  named  here. 

3.  It  will  give  the  people  of  all  parts  of  the  State  reliable 
standards  for  temperature,  rainfall,  humidity,  wind-velocity, 
etc.,  which  are  sources  of  varied,  useful  information. 

4.  It  will  put  within  the  reach  of  local  agricultural 
clubs  and  individual  farmers  the  means  of  accurate  observa- 
tions upon  the  relations  of  the  weather  to  our  crops.  Without 
a  weather  record  in  figures,  our  conceptions  of  what  the 
weather  was  during  any  particular  season  are  sure  to  be  very 
unreliable. 
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5.  It  will  educate  the  people  at  large  on  the  subjects  in 
science  which  have  the  most  important  bearing  upon  their 
interests,  comfort  and  lives. 

Wherever  possible  we  are  connecting  the  local  observing 
stations  with  schools,  so  that  their  teachers  and  pupils  may  be 
induced  to  form  habits  of  observing  these  interesting  natural 
phenomena. 

As  the  State  Weather  Service  is  a  purely  voluntary  associa- 
tion, without  available  funds  for  the  purchase  of  meteorolo- 
gical instruments,  we  find  it  necessary  to  appeal  to  the  gener- 
osity and  public  spirit  of  representative  citizens  in  each  town 
and  community  where  we  hope  to  establish  a  local  observing 
station.  Agreeable  to  our  expectations,  and  much  to  the 
credit  of  the  friends  of  the  service,  these  appeals  have  met 
with  prompt  and  ready  responses  in  nearly  every  case. 

In  carrying  out  this  part  of  the  work,  we  have  established 
and  will  have  regularly  at  work  on  the  1st  of  January, 
twenty-five  State  observing  stations  fully  equipped  and  three 
partially  equipped,  scattered  all  over  the  State. 

The  full  equipment  costs  from  twenty-five  to  thirty  dollars. 
This  marked  and  early  success  is  an  encouraging  testimonial 
to  the  public  spirit  of  our  citizens  and  the  best  evidence  of  the 
interest  taken  in  this  subject. 

All  the  United  States  Signal  Observers  within  or  near  the 
borders  of  our  territory  have  been  ordered  by  the  Chief  Sig- 
nal Officer  to  co-operate  with  us  in  this  work,  and  eleven  sta- 
tions have  already  commenced  to  transmit  monthly  copies  of 
their  meteorological  reports  to  us.     % 

We  shall  also  receive  reports  from  a  number  of  Cotton 
Belt  observers  in  North  Carolina  and  the  adjacent  States. 
These  observers  make  special  observations  during  the  growing 
season  of  the  cotton  crop. 

With  the  stations  already  established  and  equipped,  we  will- 
have  thirty-nine  observers  reporting  to  us  in  January  next* 
The  meteorological  reports  from  all  stations  comprising  the 
North   Carolina  Weather   Service   and  these  corresponding 


REPORT    OF    EXPERIMENT   STATION.  17 

stations,  will  be  consolidated,  verified  and  corrected  at  this 
office,  and  printed  in  one  general  report  each  month,  in  The 
Bulletin  of  the  Department  of  Agriculture. 

THE    FERTILIZER   CONTROL. 

A  chemical  control  of  the  trade  in  commercial  fertilizers 
was  the  second  leading  purpose  of  the  Station.  (See  The 
Code,  Section  2196). 

The  system  of  fertilizer  control  outlined  in  our  laws  (sec- 
tions 2190-6,  is  based  upon  two  simple  principles:  first,  the 
license  of  the  manufacturer  to  sell  a  brand  or  article  of  a 
guaranteed  composition  and  grade;  second,  the  inspection  and 
analysis  of  all  fertilizers}  when  licensed,  to  see  that  this  guar- 
antee is  sustained.  The  first  requirement  involves  a  formal 
and  exact  announcement  by  the  manufacturer  of  what  he 
proposes  to  sell.  No  particular  grade  or  composition  is  named 
in  our  law,  but  the  Commissioner  of  Agriculture  is  authorized 
to  admit  to  competition  in  the  trade  of  the  State  every  descrip- 
tion or  grade  of  article  which  can  be  reasonably  supposed  to 
meet  the  wants  of  any  crop  or  farm. 

From  the  nature  of  a  fertilizer,  its  purchaser  cannot  judge 
of  its  character  or  richness,  as  the  purchaser  of  sugar  or  salt 
can  of  the  quality  of  those  articles.  The  farmer  must  call 
in  the  help  of  the  chemist  to  dissect  the  sample,  weigh  its 
valuable  ingredients  and  estimate  its  worth.  It  is  just  this 
that  the  State  has  provided  shall  be  done  for  all  of  its  agri- 
culturists through  the  Experiment  Station. 

Under  this  control  the  trade  in  fertilizers  has  continued  in 
a  healthy  state  during  the  past  two  years.  The  following 
table  shows  the  number  and  description  of  fertilizers  licensed 
to  be  sold  in  North  Carolina  during  the  years  1881  to  1886, 

inclusive : 

1881.  1S82.  1883.  1884.  1885.  1886. 
"Acid  phosphates,"  or  simple  super- 
phosphates,       8         10       11         7  9  11 

Superphosphates  with  potash,     .         .9         15       15       10  10         9 

Ammoniated  superphosphates,    .         .    40         55       61       59  63  6G 
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Natural  guanos,  . 
Agricultural  lime, 
Specialties, 


1 

3 

2 

3 

2 

3 

1 

1 

2 

1 

1 

1 

... 

•2 

1 

... 

... 

... 

59 


86      92      80        85      90 


Where  did  these  fertilizers  come  from?  In  compiling  the 
next  table,  we  have  ascertained,  as  far  as  possible,  where  each 
brand  sold  in  the  State  in  each  of  the  years  from  1880  to 
1886,  inclusive,  was  manufactured,  and  have  credited  it  to 
that  State. 


WHERE   THE    FERTILIZERS   ARE   MANUFACTURED. 

1880.     1881.     1882.     1883.     1884.     1885.     1886. 


Massachusetts, 

2 

3 

... 

2 

2 

3 

1 

Connecticut,     . 

1 

2 

2 

4 

3 

3 

1 

New  York, 

3 

6 

5 

3 

2 

4 

3 

New  Jersey,     . 

3 

3 

1 

1 

1 

2 

3 

Delaware,    .     . 

2 

2 

2 

2 

2 

"4 

4 

Maryland,   .     .     . 

21 

25 

45 

42 

30 

31 

35 

Pennsylvania, 

. 

... 

1 

1 

... 

... 

1 

Virginia,      .     . 

7 

9 

15 

17 

20 

18 

21 

North  Carolina,   . 

3 

3 

6 

6 

8 

9 

10 

South  Carolina, 

•     • 

5 

6 

9 

14 

12 

11 

11 

Totals,     .     . 

47 

59 

86 

92  . 

80 

85 

90 

It  is  gratifying  to  note  that  North  Carolina  has  at  least 
made  a  beginning  at  the  business  of  manufacturing  her  own 
manures. 

The  average   composition   of  the  ammoniated   superphos-^ 
phates   with   potash  (so-called   complete  fertilizers),  for  each 
year,  was  as  follows  : 

AMMONIATED   SUPERPHOSPHATES,    WITH    POTASH. 


Average  in 

1880. 

1882. 

1883.     1884. 

1885. 

1886. 

Available  phosphoric  acid, 

.       7.40 

8.91 

8.59       8.15 

9.13 

8.69 

Ammonia, 

.       2.70 

2.60 

2.33       2.67 

2.65 

2.53 

Potash, 

.       1.30 

1.82 

2.18      2.13 

2.34 

2.30 

Valuation  on  the  1886  basis, 

.  $21.04 

23.51  . 

22.53     22.90 

24.52 

23.44 
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In  calculating  the  valuations,  the  same  figures  have  been 
applied  to  the  average  analysis  of  each  year  for  the  purpose 
of  comparing  them.  These  figures  prove  forcibly  that  there 
has  been  a  gradual  but  steady  improvement  in  the  quality  of 
this  kind  of  fertilizer  from  1880  to  1886.  By  the  same 
analyses  the  average  per  cent.'  of  available  phosphoric  acid 
has  increased  from  7.40  in  1880  to  9.13  in  J  885,  and  8.69  in 
1886  ;  the  average  per  cent,  of  potash  has  increased  from  1.30 
in  1880  to  2.30  in  1886,  while  the  per  cent,  of  ammonia 
remains  remarkably  near  one  figure  for  all  the  years  except 
1883,  when  ammoniates  were  unusually  scarce.  Thus  the 
valuation  of  the  average  fertilizer,  using  the  prices  of  1886 
for  all  analyses  alike,  has,  with  a  few  fluctuations,  steadily 
climbed  up  from  $21.04  per  ton  in  1880,  to  $24.52  per  ton 
in  1885,  and  $23.44  in  1886.  The  most  remarkable  thing  is 
that  during  this  period,  1880  to  1886,  the  actual  cash  prices 
paid  by  North  Carolina  farmers  for  these  fertilizers  has 
decreased  25  per  cent.,  while  the  quality  or  grade  has  im- 
proved 14  per  cent.  This  means  that  North  Carolina  farmers 
could  get  in  1886  for  three  millions  of  dollars  what  they  had 
to  pay  four  millions  for  in  1880 — yes,  and  get  an  article  one- 
seventh  better  than  the  1880  article  was. 

GENERAL  WORK. 


The   following   list   shows  the    number   and   character    of 
analyses  made  during  the  years  1885  and  1886: 

Articles  Analyzed. 

Fertilizers, 

Composts, 

Marls, 

Phosphates, 

Soils, 

Potash  salts, 

Cotton  seed  products 

Dissolved  bone  and  bone  meal 

Ammoniates,  animal, 

Ammoniates,  chemical 

Muck, 


1885. 

1886. 

190 

223 

7 

6 

53 

37 

24 

12 

13 

147 

7 

8 

12 

7 

5 

] 

8 

6 

2 

1 

1 

1 
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Insects,      .                 .                 . 

2 

1 

Grasses,      .... 

1 

Food-stuffs  and  health  analyses, 

9 

3 

Feeding-stuffs, 

4 

4 

Minerals  identified, 

95 

23 

Gas-lime  and  ashes, 

4 

Miscellaneous  chemicals,          .            .     . 

2 

6 

Gold  ores,  iron  ores,  gypsum,  graphite,  &,c, 

22 

16 

Waters,  health  analyses, 

16 

23 

Waters,  mineral  analyses, 

34 

25 

Coals,                           . 

15 

1 

521 


556 


PUBLICATIONS. 


The  following  publications  were  made  by  the  Experiment 

Station,  under  the  direction  of  the  Board,  during  the  years 

1885  and  1886. 

DURING  1885. 

Name.  No.  Copies. 

Bulletin  No.  1,  partial  Spring  analyses  of  fertilizers,            .  5,000 

Eeport  for  1884  (250  copies  of  which  were  bound),               .  10,000 

Bulletin  No.  2,  Spring  analyses  of  fertilizers,  complete,       ".  10,000 

"    3,  Fall  analyses  of  fertilizers,  partial,                 .  500 

"    4,  Analyses  of  composts,  fertilizing  materials,  &c,  500 

"    5,  Fail  analyses  of  fertilizers,  partial,                .  500 

"    6,  Diseases  of  stock,  insects,  &c,        .                 .  500 

"    7,  "  What  the  valuations  of  fertilizers  mean,"  .  2  000 


Name. 
Keport  for  1885  (100  bound; 


DURING  1886. 


No.  Copies. 
6  000 


The  Bulletin  of  the  Department,  which  has  been  published 
regularly  during  the  past  year,  has  taken  the  place  of  the 
smaller  separate  publications  of  the  previous  year. 

Nearly  all  of  the  above  have  been  mailed  to  farmers  and 
other  citizens  who  have  applied  for  them,  and  but  few  remain 
on  hand.         Respectfully  submitted, 

CHARLES  W.  DABNEY,  Jr., 

Director  North  Carolina  Agricultural  Experiment  Station. 

Raleigh,  January  1st,  1887. 


REPORX 


FROM   THE 


EPARTMENT  OF  IMMIGRATION 


TO 


HIS   EXCELLENCY,   A.   M.   SCALES. 


RALEIGH: 
P.  M.  Hale,  State  Printer  and  Binder, 

PRESSES   OF  E.   M.    UZZELL. 

1886. 


REPORT 


FROM   THE 


DEPARTMENT  OF   IMMIGRATION, 


To  His  Excellency,  A.  M.  Scales, 

Governor,  and  ex  officio  Chairman  of  the 

Board  of  Agriculture,  Immigration  and  Statistics : 

Sift: — This  report  from  the  Department  of  Immigration  has 
for  its  subject  the  working  and  results  obtained  under  the  direc- 
tion of  your  honorable  Board  of  Agriculture. 

In  order  .that  the  relations  of  this  work  towards  the  people, 
and  the  actual  results  accomplished,  under  many  difficulties,  be 
more  fully  understood,  it  may  not  appear  inappropriate  to  refer 
to  some  of  the  obstacles  that  have  presented  themselves  to  those 
who  formerly  had  charge  of  this  branch  of  your  work. 

Commissioner  Polk  in  his  report  (1879)  to  the  Legislature, 
after  two  years'  work,  says :  "  A  good  class  of  Immigration  is 
one  of  the  great  needs  of  the  State,  but  with  our  surroundings 
the  process  by  which  it  is  to  be  secured  must  necessarily  be  of 
slow  and  gradual  development."  *****  "  The  labors 
of  this  office  have  largely  and  assiduously  been  devoted  to  this 
object;  and  while  they  have  at  least  aroused  an  inquiry  and 
interest  that  has  never  before  existed,  yet  to  accomplish  much  in 
this  direction  your  means  should  be  increased." 

Commmissioner  McGehee  in  his  report  of  1881,  says:  "There 
is  no  one  point  of  policy  upon  which  the  opinion  of  statesmen, 
certainly  of  the  West  and  South,  is  so  unanimous  as  the  neces- 
sity of  Immigration  ;  it  is  a  recognized  source  of  wealth  to  the 
State,  not  only  by  reason  of  the  money  which  the  immigrant 
brings,  but  from  his  capacity  as  a  producer.  It  is  estimated  that 
by  his  ability  as  a  laborer  each  immigrant  adds  one  thousand 
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dollars  to  the  resources  of  the  State.  Immigration  gives  rise  to 
competition  for  lands,  and  thus  their  value  is  enhanced.  It 
increases  production  and  feeds  trade.  It  diversifies  labor  and 
opens  up  new  sources  of  prosperity;  it  adds,  in  fact,  to  the 
wealth  of  the  State  in  countless  ways."     ******     * 

"  To  this  great  subject  the  attention  of  the  people  of  North 
Carolina  has  only  recently  been  turned."     *      *     *     * 

After  two  years  of  work  the  Commissioner  says  to  the  Legis- 
lature in  his  report  of  1883:  "  A  prominent  object  in  the  estab- 
lishment of  the  Department  of  Agriculture  was  the  introduction 
of  Immigration  into  this  State.  As  yet  the  efforts  of  North. 
Carolina,  as  those  of  every  Southern  State,  have  met  with  slight 
success."     *     *     *     * 

The  obstacles  in  the  way,  the  Commissioner  enumerates  at 
some  length  ;  he  mentions  the  difference  of  opinion  concerning 
slavery,  the  speeches  and  writings  of  designing  politicians  who 
taught  the  people  that  it  was  unsafe  for  life  and  property  to 
dwell  among  the  Southern  people  and  advised  them  to  shun  the 
Southern  States.  He  says:  "  For  counteracting  the  representa- 
tions thus  made,  the  South  had  no  means  ;  Southern  papers  and 
journals  have  no  circulation  abroad."  *  *  *  "The  Northern 
mind  was  kept  in  a  constant  state  of  exasperation  by  accounts  of 
alleged  atrocities  as  highly  colored  as  the  most  skillful  rhetoric 
could  employ."  *  *  *  *  "  The  people  of  the  North  read 
and  hear  nothing  else,  for  they  read  only  their  own  papers  and 
talk  only  to  those  who  read  them."  *  *  *  "The  general 
Government  had,  as  it  still  has,  millions  of  acres  of  virgin  land 
in  the  market  (in  the  West)  at  a  nominal  price."  *  *  * 
With  the  immense  tracts  of  land  in  the  hands  of  Western 
railroads  and  the  millions  of  money  that  they  have,  has  enabled 
them  to  canvass  every  section  for  settlers.  Thus  the  Southern 
States  have  had  practically  the  Government  of  the  United  States 
and  the  corporations  created  by  it  as  competitors  for  Immigra- 
tion. 

The  Commissioner  goes  on  to  say:  ".  To  turn  the  current  of 
Immigration   from  old  established   channels,  into   which  it  has 
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flown  for  half  a  century,  and  to  give  to  it  a  new  direction,*  can- 
not but  be  regarded  as  in  itself  a  sufficiently  formidable  under- 
taking. *  *  *  On  the  whole,  the  prospect  is  not  very 
encouraging." 

Taking  charge  of  the  work  during  the  year  1883,  the  present 
manager  found  the  statements  as  made  by  Commissioners  Polk 
and  McGehee  true  in  every  respect,  and  with  the  limited  means 
at  command  it  has  been  a  hard  fight  to  undo  the  work  of  the 
designing  Northern  politicians  and  overcome  the  opposition  of 
the  great  Western  railroads  and  their  millions  of  money,  which 
they  have  been  and  are  now  spending  freely. 

I  appreciated  the  fact  that  if  we  could  enlighten  and  interest 
the  Northern  country  papers  which  go  into  the  families  and  are 
read  by  every  member,  we  could  by  this  means  put  in  an  enter- 
ing wedge,  as  it  were,  and  arrive  at  a  solution  of  the  difficulty. 
Believing  as  we  did,  pur  energies  were  directed  towards  interest- 
ing the  editorial  fraternity  throughout  the  Northern  and  New 
England  States  in  North  Carolina;  and  by  the  latter  part  of 
1884  twice  as  many  editors  as  there  are  in  this  State  were  per- 
manently interested,  and  since  that  time  have  been  writing  and 
working  for  our  State;  weekly  speaking  to  their  thousands  of 
readers  (see  papers  on  file  in  Immigration  office).  They  have 
recounted  time  and  again  the  misrepresentations  and  uncalled 
for  abuse  heaped  by  designing  Northern  politicians  and  Immi- 
grant Agents  upon  the  Southern  people. 

The  influence  of  these  papers  was  secured  in  such  a  way  that 
for  years  to  come  they  will  lend  a  helping  hand  towards  the  de- 
velopment of  North  Carolina's  resources.  They  are  published 
in  every  State  from  and  including  Maryland  to  and  including 
Maine.  Through  the  influence  of  these  papers  we  have  been 
enabled  to  overcome  the  disadvantages  to  which  the  Commis- 
sioner refers  when  he  says:  "Southern  papers  and  journals  have 
no  circulation  abroad,  and  therefore  could  not  counteract  the  false 
statements  as  made  throughout  the  North." 

The  assistance  rendered  by  the  editors  referred  to,  and  adver- 
tisements in  their  journals,  brought  thousands  of  inquiries  and 
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called  for  many  circulars,  hand-books,  maps,  and  other  printed 
documents  giving  detailed  information  about  the  State.  These 
publications  have  been  furnished  to  all  inquirers  through  this 
Bureau;  first  by  your  Agricultural  Board,  in  the  form  of  hand- 
books treating  of  the  general  and  agricultural  advantages  of  the 
State;  Woods  and  Timbers,  treating  specially  of  the  timbers; 
Coal  and  Iron,  devoted  exclusively  to  that  section  of  the  State 
that  contains  discovered  deposits  of  coal  and  iron ;  Prof.  Kerr's 
publications  and  maps  prepared  for  the  Board;  the  Monthly  Bul- 
letin and  special  circulars  prepared  by  the  Bureau  of  Immigra- 
tion. 

Second:  By  the  Seaboard  Air-Line  Railroad  Company,  which 
through  its  managing  officials,  Col.  Jno.  M.  Robinson,  Maj.  J. 
C.  Winder  and  Mr.  F.  W.  Clark,  has  been  constant  in  season 
and  out  of  season  in  encouraging  and  promoting  the  work  of 
this  department.  They  have  expended  a  large  amount  of  money 
in  printing  hand-books  of  information,  descriptive  circulars  of 
lands,  maps  and  posters.  Through  their  liberality  and  public 
spirited  generosity  they  have  aided  in  placing  many  settlers  along 
their  line  of  road,  from  Weldon  to  Rutherfordton,  and  are  build- 
ing up  a  winter  resort  destined  to  be  second  to  none  in  the 
South. 

Third:  By  Col.  A.  B.  Andrews,  who  has  done  more  towards 
the  development  of  Western  North  Carolina  than  any  railroad 
man  interested  in  the  Richmond  &  Danville  system.  Through 
his  influence  we  have  been  furnished  means  to  publish  and  cir- 
culate various  descriptive  pamphlets  of  the  Western  section. 

Fourth:  By  Col.  J.  A.  Gray,  President  of  the  Cape  Fear  & 
Yadkin  Valley  Railroad,  who  has  furnished  us  with  hand-books 
descriptive  of  the  section  of  country  through  which  his  railway 
runs. 

Fifth:  By  the  Managers  of  the  Norfolk  Southern  Railroad, 
who  have  paid  for  the  publication  of  several  thousand  copies  of 
a  hand-book  descriptive  of  the  Albemarle  section. 

Sixth:  By  public  spirited  gentlemen  in  several  counties  who 
have  had  prepared  at  their  own  expense  descriptive  circulars  of 
their  respective  counties  and  sections. 
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Seventh  :  By  enterprising  hotel  proprietors  in  Asheville,  Eden- 
ton,  Charlotte,  Goldsboro  and  other  towns,  who  have  at  our  sug- 
gestion prepared  circulars  setting  forth  the  advantages  of  their 
section  as  desirable  winter  resorts. 

Eighth :  By  our  several  co-workers  in  North  Carolina  who 
have  furnished  descriptive  lists  of  lands  for  sale  in  their  counties. 

With  the  assistance  rendered  by  the  railway  officials  and  North 
Carolinians  the  furnishing  of  printed  information  has  cost  the 
State  very  little  in  comparison  to  the  results  obtained. 

The  advertising  through  the  Northern  newspapers  and  the  des- 
criptive pamphlets  sent  out,  caused  the  people  of  the  North  to 
want  to  see  the  State  and  the  advantages  it  had  to  offer  home- 
seekers  and  capitalists,  but  they  did  not  like  to  pay  railroad  charges 
asked  by  lines  running  into  the  State.  When  taking  charge 
of  the  work,  the  lowest  rate  from  Baltimore  to  Raleigh  and 
return  for  prospectors  was  about  fifteen  dollars;  this  was  a  rate 
secured  by  a  former  Agent  of  Immigration.  We  have  succeeded 
in  getting  a  rate  of  eight  dollars  and  forty  cents  from  Baltimore 
to  Raleigh  and  return  •  from  New  York,  fifteen  dollars  and  forty 
cents;  from  Boston,  nineteen  dollars  and  forty  cents;  from  Raleigh 
they  can  visit  any  part  of  the  State  they  desire  at  one  and  a  half 
cents  per  mile. 

Hotels  in  all  the  principal  towns  encourage  the  work  by  mak- 
ing a  special  rate  for  prospectors. 

Besides  the  assistance  and  co-operation  rendered  by  North  Car- 
olinians, we  have  a  system  of  agencies  or  co-workers  who  are 
located  in  every  section  of  the  Northern,  New  England  and  North 
Western  States.  At  New  York  a  North  Carolina  Agency  is 
open,  especially  for  furnishing  information  concerning  North 
Carolina.  These  agencies  are  self-sustaining;  that  is,  they  do 
not  require  from  the  State  of  North  Carolina  any  cash  outlay; 
they  do  their  own  advertising,  and  depend  on  commissions  from 
the  sale  of  North  Carolina  lands:  land  holders  in  the  State 
desiring  to  sell  lands,  pay  the  agent  who  causes  the  sale  a  com- 
mission, when  the  sale  is  actually  made;  no  charge  unless  the 
land  is  sold.     The  fact  that  exceeding  twenty  agents  are  em- 
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ployed  on  this  plan,  some  of  them  devoting  their  entire  time  to 
this  work,  is  a  clear  proof  that  much  money  is  being  directed 
to  the  State  and  many  acres  of  land  sold.  These  agents  in  the 
Northern  States  have  spent  more  money  in  advertising  the  State 
than  this  Bureau  has  cost  the  State  since  its  establishment. 

To  more  fully  carry  out  our  plan  of  advertising  in  the  rural 
sections  throughout  the  Northern  States  we  have  prepared  two 
separate  and  complete  exhibits  in  miniature,  of  every  agricultu- 
ral product,  each  variety  of  mineral,  building  stone,  wood,  etc. 
These  exhibits  when  packed  for  shipment  occupy  only  four  large 
traveling  cases  made  especially  for  them,  and  when  displayed, 
they  occupy  a  space  exceeding  twenty  by  one  hundred  feet.  They 
are  so  constructed,  that  two  persons  can  arrange  them  for  exhibit 
in  three  hours,  and  can  take  them  down  and  pack  in  one  hour. 
In  the  fall  of  1885,  we  visited  ten  fairs  in  the  States  of  New 
York,  Pennsylvania  and  New  Jersey,  entering  in  competition 
for  gold  medals  and  diplomas,  to  be  awarded  to  the  best  exhibit 
from  Southern  or  Western  States  seeking  capital  and  settlers. 
The  gold  medals  in  the  Immigration  office  will  show  that  North 
Carolina  was  not  second  in  a  single  instance.  The  preparation 
of  the  two  exhibits  and  all  expenses  of  visiting  the  ten  fairs, 
cost  only  five  hundred  dollars.  The  fair  managers  were  so  well 
pleased  with  the  display,  and  their  visitors  so  much  interested, 
that  they  made  a  special  request  that  the  exhibit  be  shown  at 
the  last  fall  fairs  (1886),  and  volunteered  to  pay  all  expenses. 
We  embraced  the  opportunity,  and  displayed  at  the  fairs  with- 
out a  dollar's  cost  to  the  State.  In  visiting  these  expositions, 
we  get  Northern  men  who  have  recently  located  in  the  State  to 
accompany  the  exhibit.  They  can  do  much  good  by  meeting 
their  kindred  and  friends  and  speaking  to  them,  face  to  face,  of 
the  treatment  received  at  the  hands  of  North  Carolinians.  These 
settlers  are  anxious  to  accompany  the  exhibit,  especially  as  we 
obtain  for  them  free  transportation. 

There  is  hardly  a  county  in  the  Northern  States  that  has  not 
one  or  more  settlers  in  this  State,  and  it  has  been  no  trouble  to 
secure  as  representatives  of  this  Department  well-informed  men 


DEPARTMENT   OF    IMMIGRATION.  9 

who  came  from  the  very  counties  where  the  fairs  are  held.  The 
exhibit  cases  are  so  arranged  and  put  together  that  they  can  be 
used  for  years  to  come  without  any  further  trouble  or  expense, 
except  renewing  a  few  perishable  articles.  The  exhibits  attract 
and  interest  the  people  to  such  an  extent  that  they  are  anxious 
to  obtain  printed  information  about  the  State.  We  meet  the 
people  at  their  own  homes  where  they  have  the  time  and  oppor- 
tunity to  see  and  talk.  I  am  convinced  that  the  visiting  of  the 
county  fairs  does  us,  according  to  money  expended,  far  more 
good  than  the  exhibits  made  at  large  Expositions  or  State  Fairs, 
where  people  are  in  such  hurry  and  excitement  that  they  do 
not  take  in  or  comprehend  what  they  see. 

State  papers,  published  by  our  own  native  people  and  Northern 
settlers,  have  aided  very  materially  by  publishing  from  time  to 
time  descriptive  articles  of  their  respective  sections. 

OPERATIONS,    SUCCESS    AND    AIMS. 

In  entering  upon  this  work,  it  was  understood  that  I  was 
decidedly  in  favor  of  and  would  consent  only  to  work  for  the 
introduction  of  a  class  of  people  that  could  and  would  be  of 
considerable  benefit  to  our  State,  either  by  distributing  capital 
among  the  farmers,  in  making  purchases  of  farming  lands,  water 
powers,  mineral  and  timber  lands  and  town  lots,  by  purchasing 
building  material,  agricultural  products  and  other  articles  pro- 
duced by  our  people,  and  by  the  employment  of  native  mechanics 
and  laborers,  or  by  lending  their  skill  and  energy  towards 
developing  our  resources. 

In  order  to  best  help  our  people  and  induce  the  better  class  of 
immigration  to  the  State,  we  have  seconded  every  effort  made  to 
build  up  in  North  Carolina  such  winter  resorts  as  have,  made 
Aiken,  S.  C,  Thomasville,  Ga.,  and  Jacksonville,  Fla.,  famous 
resorts  for  Northern  invalids. 

Some  few  who  do  not  understand  this  work  and  the  necessity 
on  the  part  of  the  people  to  co-operate  with  us  before  success  can 
be  attained,  have  expressed  an  opinion  that  we  have  given  special 
preference  to  particular  sections,  to  the  neglect  of  others.     We 
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have  seconded  the  efforts  made  by  the  people  in  every  section  of 
North  Carolina,  and  stand  ready  to  aid  when  co-operation  is  ex- 
tended. We  have  never  felt  at  liberty  or  thought  that  it  was 
honest,  right  or  just  to  turn  people  from  the  places,  where  by 
judicious  work  and  advertising,  on  the  part  of  the  people  of  par- 
ticular sections  and  particular  railroads,  to  points  where  there  are 
no  efforts  made  on  the  part  of  the  railroads  or  people.  We  have 
never  spent  a  dollar  of  State  money  to  advertise  any  particular 
section;  such  advertising  has  been  done  by  the  railroads  and 
people;  for  instance,  at  Southern  Pines,  a  place  that  is  coming 
into  prominence  as  a  winter  resort,  the  residents  of  Manly 
gave  money  and  lands  to  have  the  section  brought  into  notice 
and  developed.  The  people  were  aided  in  their  efforts  by  the 
Seaboard  Air-Line  Railroad  officials  in  the  most  liberal  way.  We 
have  only  extended  to  them  the  aid  that  was  due  and  just  and 
which  we  were  in  duty  bound  to  do. 

Similar  efforts  are  being  made  by  the  people  around  Newbern, 
aided  by  the  Atlantic  &  North  Carolina  Railroad,  and  by  the  citi- 
zens in  the  section  near  Edenton,  aided  by  the  Norfolk  Southern 
Railroad  and  the  Albemarle  Steam  Navigation  Company.  We  are 
aiding  those  people,  and  we  expect,  through  their  co-operation,  to 
direct  Northerners  there  during  the  winter,  who  will  spend  many 
thousand  dollars  every  year. 

The  success  that  has  followed  these  efforts  has  been  much 
greater  than  was  anticipated,  considering  the  short  period  that  we 
have  been  at  work.  During  the  present  winter,  five  thousand 
people  will  stop  in  the  State  and  spend,  on  an  average,  thirty 
dollars  each,  the  larger  part  of  this  money  going  into  the  hands  of 
farmers  to  pay  for  meats,  poultry,  eggs,  butter  and  other  supplies 
necessary  to  run  hotels.  The  farmer  expends  the  money  for  labor 
and  the  laborer  passes  it  over  to  the  merchant  and  tradesmen. 
Money  brought  in  through  this  channel  goes  directly  to  the 
people  and  is  very  evenly  divided  among  all  classes. 

Besides  the  money  spent  with  the  hotel  proprietors,  by  the 
health  and  pleasure  seekers  and  sportsmen,  there  is  exceeding 
forty  dollars  a  day  spent  with  them  by  Northern  men  who  are 
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seeking  lands,  homes  and  investments^  We  have  had  on  an 
average,  the  year  round,  for  the  past  twelve  months,  twenty  such 
men  in  the  State,  and  they  spend  about  two  dollars  per  day, 
making  a  total  for  the  year  of  fourteen  thousand  six  hundred 
dollars;  besides  the  money  spent  at  our  hotels,  a  large  amount 
goes  to  livery  stable  men  for  hire  of  conveyances,  and  a  very 
large  sum  is  paid  to  our  State  roads  for  transportation.  We 
have  no  exact  way  of  keeping  posted  as  to  the  amount,  but  cer- 
tainly not  less  than  forty  thousand  dollars  goes  to  the  railway 
lines.  Fifty  thousand  dollars  has  been  expended  in  building 
material  and  to  native  mechanics  for  erecting  houses  for  winter 
use.  This  gives  to  us  a  total  amount  placed  into  the  hands  of 
our  own  people,  as  follows : 

To  hotels  from  pleasure  and  health  seekers $150,000.00 

To  hotels  from  prospectors  and  land   buyers 14,600.00 

To  livery-stable  men  about 3,000.00 

To  native  lumbermen  and  mechanics 50,000.00 


Total $217,600.00 

We  do  not  count  in  this  the  amount  expended  with  State 
railroads,  as  it  goes  into  the  hands  of  corporations,  and  not 
directly  but  indirectly  into  the  hands  of  our  own  people.  Neither 
do  we  estimate  that  every  settler  is  worth  to  the  State  one 
thousand  dollars  each,  for  this  is  not  actual  money  in  the  hands 
of  the  people,  but  an  accession  worth  the  sum  named  to  the 
State  and  to  the  railroads.  This  is  only  a  beginning  in  this  line. 
Within  a  period  less  than  five  years,  if  efforts  are  made  in  this 
direction,  exceeding  one  million  five  hundred  thousand  dollars 
can  be  annually  brought  to  our  people.  We  learn  from  the  way 
Florida  has  been  built  up  and  improved  that  it  costs  less  to  get 
permanent  settlers  by  first  inviting  them  to  spend  the  winter 
months  in  the  State  than  to  use  all  our  efforts  towards  inducing 
them  to  come  down  as  actual  settlers  from  the  start;  those  com- 
ing to  spend  the  winter  are  pleased  with  the  State ;  they  soon 
learn  of  the  advantages  in  the  way  of  cheap  lands,  mild  and  de- 
sirable climate. 
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I  am  sure  that  the  people  of  North  Carolina  would  be  satisfied 
if  during  my  official  work  for  your  Board,  nothing  had  been 
accomplished  other  than  directing  the  attention  of  Northern  peo- 
ple to  this  State  as  a  desirable  winter  resting  place,  and  bringing 
direct  to  the  people  exceeding  two  hundred  thousand  dollars 
annually,  exceeding  four  times  as  much  as  it  costs  to  run  every 
branch  of  work  connected  with  the  Agricultural  Department, 
and  the  money  to  be  spent  for  the  industrial  school,  white  and  col- 
ored agricultual  fairs,  phosphate,  coal  and  oyster  surveys  all 
thrown  in.  And  as  to  the  amount  spent  in  this  special  work, 
the  $217,000  exceeds  it  seventy  times  over;  therefore,  I  am 
justified  in  saying,  that  if  nothing  more  had  been  accomplished 
the  verdict  of  the  people  would  be,  that  this  work  of  the 
Immigration  Department  was  well  worth  the  time,  attention 
and  means  given  by  the  Board  and  its  officers;  but  this  is 
not  all  the  work  accomplished  or  money  directed  to  the  State. 
People  of  means  have  been  induced  to  come  to  North  Carolina, 
who  are  opening  up  swamp  lands  that  have  for  years  yielded  no 
tax  to  the  State,  but  have  been  an  eyesore  and  a  health  destroyer. 
Canals  are  being  made,  mines  developed,  factories  established 
water  powers  utilized  and  timber  lands  brought  into  use.  The 
State's  resources  have  been  so  thoroughly,  honestly  and  fairly 
advertised  that  any  town,  city  or  railroad  enterprise  in  the  State 
has  no  trouble  in  disposing  of  bonds  at  and  above  par,  and  State 
securities  (four  per  cent,  bonds)  have  risen  in  the  past  four  years 
from  eighty-three  cents  on  the  dollar  to  their  full  face  value. 
This  state  of  prosperity  has  come  to  North  Carolina  just  as  pros- 
perity and  success  comes  to  private  enterprises,  by  the  re- 
awaked  interest  of  our  people  in  material  progress,  and  by 
judicious,  thorough  and  constant  advertising.  If  we  continue  to 
prosper,  if  we  want  our  public  aud  private  securities  to  still  be 
regarded  as  safe  investments,  we  must  continue  to  advertise. 

It  is  absolutely  impossible  to  keep  trace  of  and  point  to  all 
the  results  of  this  work.  Advertising  is  done  in  a  general  way 
for  the  entire  State  ;  circulars  of  every  section  are  sent  out. 
Many  people  come  in  who  have   seen   advertisements  and  re- 
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ceived  circulars;  they  purchase  lauds  and  make  investments  with- 
out our  knowledge.  The  territory  is  so  large  and  the  work  has 
grown  to  such  proportions  that  it  is  impossible  for  us  to  accom- 
pany prospectors.  Those  who  come  in  are  given  a  general  letter 
of  introduction  or  a  special  letter  to  some  of  our  co-workers, 
furnished  with  low  rate  transportation  and  go  forth  over  the 
State  to  seek  homes  for  themselves;  the  prospectors  purchase 
land,  settle  down  and  fall  into  the  ways  of  our  people,  and  in  a 
short  while  even  their  nearest  neighbors  forget  that  they  are  new 
comers. 

The  class  of  settlers  this  Department  has  brought  into  the 
State  are  not  loud-mouthed  Northern  politicians,  but  quiet 
working  people,  and  few  except  those  in  their  immediate 
vicinity  are  aware  of  their  presence  in  the  neighborhood. 
Many  settlers  have  come  into  the  State  during  the  past,  two 
years,  but  their  coming  has  been  so  quiet,  steady  and  business 
like,  and  they  have  marched  into  ranks  with  our  people  in  such 
a  way  as  not  to  attract  attention.  We  frequently  meet  men  in 
our  trips  through  the  State  who  introduce  themseives  by  saying: 
"  You  ought  to  know  me,  I  saw  you  at  a  certain  fair  in  the  North ; 
I  came  out,  was  pleased  with  the  people  and  lands,  and  have 
bought  me  a  farm  and  settled  down.7'  We  say  that  it  is  impos- 
sible to  keep  track  of  all  that  has  be*en  done;  but  we  have  the 
satisfaction  of  knowing  that  North  Carolina  stands  at  the  head 
of  the  column  in  the  ranks  of  the  Southern  States,  and  is  so  ac- 
knowledged  by  every  leading  authority;  and  the  South  stands 
out  to-day  as  the  most  promising  section  of  the  Union  for  those 
seeking  desirable  homes;  this  is  a  common  expression  in  the 
business  circles  North.  To-day  I  have  received  a  circular  from 
the  largest  newspaper  advertising  establishment  in  the  world; 
it  is  headed:  "The  West  gives  way  to  the  South — Dixie  is  be- 
coming King  in  W  all  Street."  Read  what  the  New  York  Times 
says  in  its  financial  article  of  November  21st,  regarding  the 
present  and  future  of  the  South  :  "Only  a  casual  glance  over  the 
daily  dealings  of  the  stock  exchange  shows  how  true  this  is; 
Southern   securities   make   up   the  big   figures   that  show  total 
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transactions;  there  are  many  reasons  for  this  change.  *  *  * 
During  the  last  six  years  a  thousand  million  dollars  have  been 
added  to  the  wealth  of  the  old  twelve  Southern  States.  Nothing 
to  compare  with  this  has  ever  happened  in  the  land  before. 
*  *  *  rpjie  gou^^  aff-er  au  its  loss  of  blood  and  waste  of 
wealth,  has  grown  stronger  than  ever  in  the  aristocratic  ante- 
bellum days." 

We  repeat  that  the  South  stands  out  as  the  most  inviting 
section  of  the  Union  to  Northern  Immigrants,  and  North  Caro- 
lina is  regarded  as  the  most  prosperous  and  energetic  of  the 
Southern  States.  The  great  agricultural  journal  of  America, 
the  American  Agriculturist,  admits  as  much  in  the  following 
words:  "North  Carolina  is  a  State  that  is  progressing  and 
developing  faster  than  any  other  in  the  South,  under  the  foster- 
ing care  of  a  liberal  and  enterprising  State  Government." 

In  a  private  letter  of  recent  date  the  chief  editor,  David  W. 
Judd,  says:  "I  will  make  it  a  point  within  the  next  few  months 
to  come  down  to  North  Carolina  and  devote  several  pages  of  the 
American  Agriculturist  to  the  development  and  progress  of  the 
State.  I  do  this  not  only  because  it  is  due  to  you,  but  because 
we  have  so  many  subscribers  where  there  is  such  a  bright  outlook 
for  the  future.  You  may  be  sure  that  we  are  very  much  inter- 
ested  in  the  efforts  which  you  and  others  are  making  to  develop 
the  resources  of  the  Old  North  State,  which  is  certainly  coming 
forward  with  great  rapidity." 

The  Norfolk  Virginian,  a  paper  that  is  so  located  as  to  see  the 
majority  of  people  as  they  pass  through  Virginia  on  their  way 
to  North  Carolina,  admits  as  much  by  saying :  "  It  was  demon- 
strated in  the  Virginian  of  Sunday,  both  by  figures  and  conces- 
sions of  the  Northern  press,  that  the  South  has  within  the  present 
year  (1886)  eclipsed  any  other  section  of  the  Union  in  develop- 
ment, but  we  are  especially  concerned  as  to  the  share  of  Virginia 
in  future  additions  to  her  wealth  of  money,  manufacturing  pos- 
sessions and  persons.  We  therefore  hail  with  satisfaction  the  re- 
organization of  the  Virginia  Bureau  of  Immigration,  with  such 
a  head  as  Maj.  R.  W.  Nowland.     It  seems  to  us  a  serious  omis- 
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sion  in  the  last  Legislature  Dot  to  have  made  ample  provision 
for  such  an  organization.  How  much  Mr.  Patrick,  the  active 
Agent  of  North  Carolina,  has  contributed  to  the  growth  of  our 
sister  State,  it  would  be  hard  to  overestimate." 

Knowing  that  North  Carolinians  want  direct  information  of 
actual  work  accomplished,  we  give  a  few  figures  showing  the 
recent  cash  investments  made  in  the  State  by  persons  coming 
from  other  States.  This  is  only  a  small  part  of  what  has  been 
done  for  the  State,  but  we  desire  to  quote  results,  where  the 
money  went  into  the  hands  of  the  agricultural  classes: 

Invested  for  farming  lands $189,600  00 

"         "    Manufacturing  property 182,500  00 

"    Mining      '  "        110,000  00 

"     Town  "        20,000  00 

Total $502,100  00 

This  money  is  brought  in  from  outside  of  the  State,  placed  into 
the  hands  of  North  Carolinians  who  have  to  pay  if  they  desire  to 
borrow,  and  receive  if  they  desire  to  loan,  eight  per  cent,  inter- 
est. At  this  rate,  the  above  amount  is  worth  each  year  to  our 
home  people  $40,168.00.  The  county  and  State  receive  from 
it  at  say  a  tax  of  six  dollars  on  the  one  thousand  dollars, 
$3,012.60  per  year. 

To  sum  up  the  amount  received  by  our  people  annually: 

Spent  by  Northern  visitors  and  tourists,  prospec- 
tors and  home  seekers $217,600  00 

Interest  on  $502,100.00,  investment  in  lands,  min- 
erals, etc.,  etc 40,168  00 

Tax  on  $502,100.00,  investments  in  lands,  minerals, 

etc ; 3,012  60 

Total $260,780  60 

Estimating  from  the  very  safest  standpoint  we  have  a  total  of 
exceeding  one-fourth  of  a  million  dollars.     This  amount  will 
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come  in  from  year  to  year  and  increase  in  volume  each  succeeding 
year.  This  result  has  been  brought  about  with  an  annual  ex- 
penditure of  less  than  three  thousand  dollars,  everything  in- 
cluded, salaries,  advertising,  office  expenses,  visiting  fairs,  etc. 

I  feel  that  with  the  experience  of  four  years'  successful  work, 
the  knowledge  of  what  the  people  need  and  want  and  the  ad- 
vantages we  now  have,  much  more  can  be  done  during  the  next 
two  years  than  has  been  done  in  the  past  four  years,  and  with 
renewed  energy  on  the  part  of  the  Agricultural  Board  and  its 
officers,  North  Carolina  can  still  be  leader  in  the  grand  march 
of  progress. 

It  certainly  should  be  gratifying  to  the  members  of  the  present 
Board  to  reflect  that,  starting  as  they  did  four  years  ago  with 
many  hindrances  in  the  way,  they  have  by  a  wise  and  pro- 
gressive management,  aided  by  the  co-operation  of  an  intelligent 
press  and  a  wide-awake  people,  placed  North  Carolina  before  the 
world  as  the  leading  Southern  State  in  the  way  of  enterprise  and 
progress. 

Respectfully  submitted, 

JOHN  T.  PATRICK, 

General  Agent  of  Immigration. 
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